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| Memory will ever be revered by 
the Learned and Curious Part of 
Mankind, for the excellent Lef- 
fons he has given the World) 
among other inftructive Pieces, 
has fo beautifully reprefented fome of the Re- 
markables in Nature’sWorks, that it is reafonable 
to believe a Continuance of his Life would have 
furnifhed us with fuch a Natural Hiffory, as 
would have been ufeful to Men of all Kinds 
of Learning. 

This Learned Gentleman, in the Speétator, 
N° 121, gives us his Opinion concerning Na- 
tural Hiftory, in the following Words: 

“ I could with our Royal Society would 
** compile a Body of Natural Hiftory, the beft 
** that could be gather’d together from Books 
** and Obfervations. If the feveral Writers a- 
‘* mong them took each his particular Species, 
“ and gave usa diftinét Account of its Original, 
*¢ Birth, and Education; its Policies, Hoftili« 
B “© ties, 
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* ties, and Alliances, with the Frame and 
“ Texture of its inward and outward Parts; 
* and patticularly thofe which diftinguith it 
*¢ from all other Animals; with their peculiar 
«* Aptitudes for the State of Being, in which | 
** Providence has placed them; it would be 
‘© one of the beft Services their Studies could 
“© do Mankind, and not a little redound to the 
_ © Glory of the All-wife Contriver, 

I am proud to own in this, Place, that it 
was Mr. Addifon who firft gave me this curious 
Thought, and led me to the Compofition of 
the following Treatife, which, however I have 
been fortunate in putting together, I can ven- 
ture to affirm it confifts of Truth fo far as I 
have mention’d any Thing upon my. own 
Knowledge, But as the World, in Cafes of 
this Nature, is commonly jealous of the Facts 
related, I have here given my Reader an Op- 
portunity of furveying the feveral Curiofities I 
have mention’d, by direGiing him to thofe Ca- 
binets where each refpective Subject is lodg’d. 

It is not to be expected, that, in fo fmall a 
Werk, I can give a full Relation of the Exte- 
rior and Interior Parts of Bodies; nor can it 
be fuppofed that even It could contain the 
Names of every different Mineral Plant, or A- 
wimal that is commonly known; for it is true, 
(as Mr. Addifon obfervesin the above-mention’d 
Paper) “That a Natural Hiftory, after all the 
“¢ Difquifitions of the Learned, would be infinite. 
“ly fhort and defective. Seasand Defarts hide 

seit “Mil. 
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*¢ Millions of Axzimals from ourObfervation ; in- 


numerable Artifices and Stratagems are acted 
in the howling Wilderne/s, and in the great 
Deep, that can never come to our Knowledge, 
Befides that, there are infinitely more Spe- 
cies of Creatures, which are not to be 
feen without, nor indeed with the Help 
of the fineft Glaffes, than of fuch as are 
bulky enough for the naked Eye to take 
hold of. However, from the Confideration 
of fuch 4duimals as lie within the Compafs 
of our Knowledge, we might eafily form a 
Conclufion of the reft, that the fame Variety 
of Wifdom and Goodnefs runs through the 
whole Creation, and puts every Creature in 
a Condition to provide for its Safety and 
Subfiftence in its proper Station,” . 

From this ufeful Plan for Natural Hiftory, 


I have endeavoured to lay the Foundation of 
my Building, and fhall account myfelf happy 
enough, if among the Parts I have touched 
upon I have hit on any Thing new and ufeful, 
which may contribute to advance fo benefi- 
cial an Undertaking, : 
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Of the moft remarkable Appearances in EART HS 
and Minerat Bopies. 


peas Propose, jirff, to treat of Earths 
E(sy and Mineral Bodies, {uppofing 

ANY them to fubfift much longer with- 
out any confiderable Alteration 


fects have refpectively their Modes of Growth 
very different from one another, each of them 
undergoing vifible Alterations till they are per- 
fect; but Earths and Mineral Bodies require 
Length of Time to perfec themfelves in their 
refpective Stations: Which Time of their Ten- 
dency to PerfeGtion I hall, for the Eafe of 

B32 fome 
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_ fome of my Readers, call the Time of their 
Growth. | | 
What I here call Earth, is whatever Soil I 
find in the fuperficial and fecond Strata, fuch 
as may be ufed for the Propagation of Vegeta~ 
bles; perhaps in fome Cafes we may even ufe 
the third S¢ratum for the Profit of Plants; but 
all the Strata below this I fhall fuppofe are fo 
many Beds of Mineral Matter, either ina State 
of Solution, or Confolidation, or elfe hardened 
as much as ever they will be. | 
It would be tedious to enumerate every Par- 
ticular which might be obferved in all the 
Earths that are ufed for the Production of 
Vegetables ; there are undoubtedly many thou- 
fand different Mixtures, which have either 
been made defignedly, or have happened by 
Accident, It will fuffice for my prefent Pur- 
pofe to diftinguifh them under three General | 
Heads, as Sand, Loam, and Clay; for all 
Earths are in fome Degree or other partaking 
of thefe ; and it is my Opinion that they all 
originally were made up of Sandy-Particles, . 
but varied only in their Powers, by mixing. 
with Liquids of different Qualities, (2. ¢.) fuch’. 
as are Aqueous, Vifcous, and Oleaginous. ea 
The Particles of Sand which compofe Earth 
are not all of the fame Dimenfions; fome are 
big enough to be obferved diftin@ly by the 
naked Eye, while others are {carcely to be dif 
cerned with the Microfcope; yet every one of 
thefe Parts, however {mall it is, may (I fup- 


pote) 
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pofe) lofe of it Bulk and Weight, or add to 
both, by being expofed to different Degrees of 


' Heat; and fo confequently when many of 


them are united, that united Body will ftill 
maintain fo much of the natural Difpofition of 
the Parts it was compofed of, that a certain 
Degree of Heat would have the fame Effect 
upon it, that it would proportionably have up- 
on the’ leaft Particle of its Compofition; for 
even a Diamond, which is the hardeft Gem 
known in the World, will lofe a Share of its 
Weight by means of a powerful Burning- 
Glas; an Inftance of which we find in Péz/. 
Tranfaétions, N° 360, where, in the Account 
of Experiments made with Mr. Vellette’s 
Burning-Concave in ‘fune 1718, by the Re- 
verend Dr. Harris and Dr. Defaguéiers, we find 
that a Diamond weighing 4 Grains, loft 7 
Fighths of its Weight, an Emerald was melted 


into a Subftance like a Iurhy-Stone, the A/- 


beftos feemed condenfed a little in 28 Seconds, 
but it was then fomething cloudy: Mr. Villette 
fays that the Glafs ufually calcines it. A Cop- 
per Halfpenny melted in 20 Seconds, a Six- 
pence in 7 Seconds and i; Tin melted in 3 
Seconds; Caft-Iron, in 16 Seconds; Slate, in 
3 Seconds; Tile, in 4 Seconds, and vitrified 
thorough in 80; Bone calcined in 4 Seconds, 
and vitrified thorough in 33; Calculus-Huma- 


mus calcined in 2 Seconds; Talk began to cal- 


cine in 40 Seconds, and a Foflile-Shell in 7 
Seconds; Chalk fled away in 23 Seconds. 
BAe . 
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N.B. Mr. Villette’s Mirour is a Concave of 
47 Inches wide, and ground to a Sphere of 
76 Inches Radius, fo that its Focus 7s about 
38 Inches diftant from the Vertex of the 
Glafs, 


From whence it appears, that every Mineral 
or other Body, as it is more or lef confolidated 
or hardened, is more or lefs fubje& to the Im- 
prefiions made by Heat or Cold; and this I 
mention the rather, becaufe I would offer a 
Query, whether if thefe Parts of Sand, Gc. be- 
ing fubject to dilate or contraét, may not by 
means of their Pores receive a kind of nourith- 
ing or improving Juice from the next neigh- 
bouring Lzguid, and by that Help in a long 
Series of Years fwell and become larger than we 
might fuppofe them at firft. If this were allowed, 
we might then fuppofe Mineral Bodies had a 
kind of Growth, and even hope to difcover 
the Mode of Generation of Minerals or Stones 3 
which Work, Iam informed, the celebrated 
Malphigius had began. 

But further; divide 3 Pounds of Sand into 
3 Parcels, well dried, and make each Parcel 
into a Pafte, the frft with common Water, 
the /econd with fome vifcous Matter, fuch as 
a Solution of Soap and Water, or a kind of 
Liquid-Soap, and the third with Oil, and lay 
them for fome Time expofed to the Sun; the 
Sand and Water, as it dries, will fall to Pieces, 
or feparate with a {mall Breath of Air; the 
cts s Soap 
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Soap and Sand will be more retentive, and will 
not feparate without fome Difficulty ; and the 
Oi/ and Sand will be baked fo hard, as to re- 
quire a confiderable Force to divide its Parts 
from one another. A 

I {uppofe then that the 3 feveral Soils I have 
mentioned, wz. Sand, Loam, and Clay, are 
all of them compofed of Sandy Patticles, but 
differently mix’d with Liquids analogous to 
thofe I have mentioned, and by that means are 
more or lefs binding. . 

All Kinds of Sandy-Soil are nourifhed with 
avatery Parts. 

Loam mix'd with fome vi/cous Liquid, and 
therefore more binding than Sand. ihe 

Clay mix’d with Oz/y Parts, and therefore 
more binding than Loam. 

And I the rather believe this, becaufe Waser 
eafily penetrates the Loam, and the vifcous 
Parts in it may be wafhed away without Diffi- 
culty ; but Clay is more ftubborn, and refifts 
the Water ; which feems to demonftrate that 
the Parts it is compofed of, are bound together 
by fomewhat oleaginous. 

Chalk I take to be a certain Degree of Clay, 
whofe Parts are’ more ripened; and Marle to 
be fome undigefted Matter, which Length of 
Years would ripen and confolidate. 

I obferve that neither Earths or Minerals 
are always conftant, with regard to the Depth 
and Situation of their Strata, as we may {ee 
in feveral Relations fent to the Royal Society 

by 
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_ by fome of their ingenious and learned Mem+ 
bers. In Phil. Tranf: N° 336, Mr. Fettyplace 
Bellers gives us the following Account of the 
Strata of Earth, Stone, &c. found in a Coal-Pif 
at the Weft End of Dudley i in Staffordfhire. 

The 1/f Stratum immediately under the 
Turf, a Yellowifh-C/ay, 4 Feet thick. 

2d, A Blueifh-Clay, 5 Feet thick, 

3d, A Blueith hard Clay, called Chinch by 
Miners ; itis one of the certain Signs of Coal, 
This Seaton is 24 Feet thick. 

4th, A Blueith foft Clay, 9 Feet thick. 

5th, A fine-grained Grey-Stone, which is 
_ found in fome Pits only, 4 Feet. 

676, A Clay almoft like the firft, but whiter, 
g1 Feet, 

7th, A hard Grey Rock, 74 Feet. 

8th, A Blue Chinch, like N° 355 Best 

oth, A Black Subftance, called the Dun 
Row Batt, 1 Foot. | 

10rh, Coal, called Bench-Coal, 3 Feet. 
a EM, Coal, called Sipper-Coa/, lefs black 
and fhining than the former, 3 Feet. 

12th, Coal, called Spin-Coal, more black 
and thinin, A Feet, 

13¢b, A Coal, by the ilirsoes called Ssone- 
Coal, like Canal-Coal, 4. Feet, 


N.B. The/e Strata of Coal, have, between each 
of them, a Batt as thick as a Crown-Piece., 


14th, A Black Subftance, called Dun Row 
Batt, the fame with N® 9, one Foot. — 
Paap 15th, 
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« yeth, A hard Grey Tron-Ore, called Dun 
Row Iron Stone, 1 Inch thick. 
16t6, A Blueifh Batt, (in which lies the 
following Iron Stone) called the White Row, 3 
Inches. 
' 17th, A hard Blackith Iron-Ore, lying ‘in 
fall Nodules, having between them a white 
Subftance, and therefore called by the Miners, 
White Row Grains, or Iron Stone, 1 Foot 3 
Inches. 
18th, A hard Grey Iron-Ore, with fome 
White Spots in it, called the Midrow Grains, 
2 Inches. 
igth, A Black file Subftance, called Gud- 
lin Batt, 2 Foot. 
20th, A’hard Blackifb Iron-Ore, with White 
Spots in it, called the Gudlin Iron Stone, 9 
Inches, 
21ff, A Batt, in Subftance much like that 
in N° 19, one Foot 6 Inches. 
22d, A hard Grey Jron-Ore, called Guess, 
or annoc Iron Stone, 6 Inches. 
223d, A Batt fomewhat harder than N° 21; 
one Foot. 
24th, A dark Grey hard Iron-Ore, called 
~ Rubble Iron Stone, 6 Inches. 
25th, The Table-Batt, next under the Rub- 
ble Iron-Stone, 2 Feet, 
26th, A coarfe Coal, called Foot-Coal, 1 
Foot. 
27th, A Black petints fhining Batt, 6 Feet. 
23th, The Heathen oal, 6 Feet. . 
29th, 
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29th, A Subftance like Coarfe Coa/, by the 
Miners call’d a Batt, 1 Inch. 

30th, The Bench-Coa/, 2 Feet. 

31, A Batt, 6 Inches thick. 


This is as low as they generally dig, tho? 
there is a Coarfe Coal under this. We are to 
remark, that thofe Subf{tances which divide the 
Strata of Coals and Iron-Ores, are called Batts 
by the Miners ; they are generally black, con~ 
fifting of a Matter peculiar to themfelves, and 
are of a Texture neareft like Marie, tho’ fome 
of them are fiffile, and others have a Subftance 
not unlike Coa/, mix’d with them. It appears 
from hence that this Coa/-Mine is 188 Feet 
2 deep. 

The other Account is of the Strata obfervs 
ed in the Coal-Mines of Mendip in Somerfet- 
fhire, and communicated to the Royal Society 
by Dr. Welfled, in a Letter to him from Fobu 
Strachey, Efq; and inferted in Pdzi. Tranf. 
N° 360, in which we may obferve that the 
Situation of the Strata are very different from 
thofe in the Coa/-Mine at Dudley above-men- 
tioned. ‘* We find in the digging for Coal 
** about Mendip, {ays our Author, the Surface 
** is moftly a red Soil, which under the firf 
** or fecond Spit, degenerates into Malm or 
** Loam, and often yields a Rock of reddifh 
“* Firefione, till you come to 4, 5, or many 
* ‘Times 12 or 14. Fathom deep, when by 
** Degrees itchangeth toa grey, then to a dark 


Or 
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or blackifb Rock, which they call the Coa/- 
Clives; thefe always lie fhelving and regular 
as the Coa/ doth: But in thefe Parts they 
never meet with Firefone over the Coal, as 
at Newca/ftleand in Stafford/bire ; thefe Chives 
vary much in Hardnefs, in fone Places be~ 
ing little harder than Malm or Loam, in o- 
thers fo hard, that they are forced to fplic 
them with Gunpowder ; fo likewife in Co- 
lour, the Top inclining to red or grey, but 
the nearer to Coa/ the blacker they grow ; 
and where-ever they meet with them, they 
are fure to find Coa/ under them. The firft 
or uppermoft Coal-Vein at Sutton is called 
the Stinking Vein; it is hard Coal for Me- 
chanic Ufes, but of a fulphureous Smell. A- 
bout 5 Fathom and 2 (feldom more than 7 
Fathom) under this, liesanother Vein, which 
(from certain Lumps of Stone mixed with it, 


‘like a Caput Mortuum not inflamaeble) called 


Cat’s-head, they call the Cat-head Vein. A+ 
bout the fame Depth again under this lies 
the Three-Coal-Vein, fo called becaufe it is 
divided into ¢hree different Coals: Between 
the jirft and fecond Coal, is a Stone of a 
Foot, in fome Places 2 Feet thick; but the 
middle and ¢hird Coal feemed placed loofe 
on each other, without any Separation of 
different Matter. | 
** Next under the Zhree-Coal-Veins, is the 
Peaw-Vein, fo called, becaufe the Coal is 
figured with Eyes refembling a Peacock’s 
** Tail, 
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Tail, gilt with Gold, which Bird in this 
Country is calleda Peaw. The Cliff over 
this Vein is variegated with Cock/e-Shells 
and Fern-Branches, and is always an Indi« 
cation of this Vein; and under this again 
between 5 and 6 Fathom lies the Swizh’s- 


- Coal-Vein, about a Yard thick, and near the 


fame Depth; under that the Shelly-Vein ;. 
and below that a Vein of 10 Inches thick, 
which being little valued, has not been 


wrought to any Purpofe. Some fay there 


is alfo another under the laft, but that has 
not been proved within Man’s Memory. 
At Faringdon, which lies 4 Miles diftant 
from the Mines of Sutton, the Strata agree 
in all Parts. 3 po 
“ Between Faringdon and High-Luttleton 
the fame Veins feem to retain their regular 
Courfe ; but at Littleton their loweft Vein is 
the beft o a/, which at Faringdon proves 
{mall. et 
‘ The fame Veins are found again in the 
Parith of Stanton- Drew, a Mile diftant from 
Sutton, only at Stanton they have little of 
the Red-Earth, or Malm, on the Surface; 
but come immediately to an dron Grit, or 
grey Tile-ftone, which is a Fore-runner of 
the Coal Clives, | | 

‘© Now as Coa/ is here generally dug in the 
Valleys, fo the Hills feem alfo to obferve a 
regular Courfe in the Strata of Stone and 
Earth found in ther Bowels; for in thefé 
a tbs SS Sela: 
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** Hills (I mean thofe that are difpers’d between 
* the Coal Works above-mentioned) we find 
** on the Summits a Stony Arable mixed with 
*« a {pungy yellowifh Clay; under which are 
— © Quarries of Lyas, in feveral Beds, to about 
*« 3 or 10 Feet deep; and 6 Feet under that, 
“ thro’ yellowifh Loam, you have a blue Clay 
** inclining to Marle, which is about a Yard 
«© thick; beneath this is a Yard of whitifh 
** Loam, and then a deep-blue Marle, foft, 
“fat, and foapy, 6 Feet thick, only at about 
_ “ 2 Feet thick it is parted by a Marchafite, 
*< about 6 Inches thick: It is to be noted that 
“ thefe Beds of Stone and Marle run horizon- 
** tal, whereas the Strata of Coal run tlope- 
— wife.” This is very well reprefented in a 
Copper-Cut, (prefixed to thisTran/action) which 
[I refer my Reader to, as well as the other cu- 
rious Parts of this Letter; which tho’ they are 
not immediately ufeful to my prefent Defign, 
are neverthelefs very well worth any one’s 
while to read. 
From thefe Two Accounts, without enu- 
merating the feveral Relations we might 
have recourfe to, we may fatisfy ourfelves, 
that the feveral Strata of Earths and Minerals 
in Coal-Mines, found in feveral Parts, even of 
Britain, are not always conftant and agreeable 
one to another; and undoubtedly, when we 
dig for Tin, Lead, or Copper, the Strata found 
in thofe Mines do not lie regularly the fame in 
one County that they do in another: And even 
the 
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the hardeft of them, at this Day, were once 
no more than thin Mud, little denfer than 
Water ; fo that Bodies of no more Weight 
than Shells, or Teeth of Fifbes, would fubfide 
themfelves. down to the Bottom, or lodge 
themfelves in it: We have Inftances enough 
to prove this from the many kinds of Shells, 
Fifh-bones, Bits of Plants and Animals found 
even in Bodies as hard as Marble, and almoft 
every Quarry of Stone; which Shells, &c. could 
never have been there, if the Marble and other 
Stones they are found in had always been of 
the fame Hardnefs. . 

But there remains.a great Difficulty to deter= 
mine, (7. ¢.) the Length of Time neceflary to 
ripen each refpeCtive kind of Mud, fo as to 
bring it to the Hardnefs of Marble, Freeftone, 
Fireftone, &c. But if we examine the Ac- 
count fent to the Royal Society, 1721, of a 
live Toad that wascut out of the Middle of a 
Block of hard Stone, we may reafonably ima- 
gine, that Sort of Stone could not be longer 
than 100 Years from its State of Mud, to the 
_ Time it was taken out of the Quarry, with- 

out we fuppofe that a Toad can live longer. 
We have indeed an Inftance of the fpeedy 
Confolidation of Sand, Lime, and Water made 
into a Mud or Mortar; and whether there may 
-not be found fome kind of Liguid to mix with 
Sand and Lime, which will make them more 
binding, and expedite their hardening, I leave 
Architects to confider; but they muft take this _ 
| Thought 
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‘Thought along with them, that even fome Wa- 
ters are more petrifying than others; and that 
fore kinds of Stone lying near the Surface, are 
very hard when they are dug, but decay in a 
few Years when they are expofed to the Air; 
while others, which are /ofrer in the Quarry, 
grow bard, and jirm, prefently after they are 
taken out of it. _ i. te ss 
Dr. Stukely, F.R.S. has very judicioufly gi- 
ven his Opinion of this matter, in a Letter to 
the Royal Society, (Phil. Tranf: N° 360.) con- 
cerning the Impreffion of a Skeleton of a large 
Animal ina very hard Stone, called a blue Clay 
Stone, fappofed to be dug out of the Quarries 
near Fulbeck. That Gentleman gives us, among 
other curious Remarks, the following Article: 
“* Sir I/aac Newton's Do@trine of the Attrac- 
‘< tion of the Particles of Matter, according to 
“< the Quantity of its Solidity, Proximity, and 
“* Surface, efpecially that it is infinitely greater 
“in the Point of Contact, upon which de- 
“< pends its Cohefion, and all the Varicties of 
*< Phyfical Action, will eafily direct us to a 
** Notion of Petrifaction. We learn how a 
‘© proper Degree of Heat or Cold, Mozfture, 
«© Motion, Reft and Time, promote this Prin- 
‘ ciple, from the common Experiments of 
‘* Chryftallization, and Freezing even before the 
‘* Fire, and in. many Chymical Mixtures. 
“ Whence we cannot be ignorant of Stone 
‘* srowing in the Quarries gradually, not by 
*< any fancied Vegetation, though there is fome-_ 
C 


ms thing 
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« thing like it in Corals, but generally by Ap- 


‘ pofition of- Parts to Parts, asis notorious in 
“ the Fluors of fubterraneous Grots and -Ca- 
** verns; fo that we have no reafon to doubt, 
« but what was Clay, Sand, or Earth, 3000 
** Years ago, may now be Stone ot Marble, ac- 
“‘ cording to the Proportion of Concurrence of 
© fuch mentioned Catifes.” 
In the foregoingAccountsof the Strata wefind 
fome Veins, here and there, of Metallic Matter, 
as Iron Oar, for Example: Now, whether at the 
retreating of theW. aterstotheir appointed Bounds 
after the Deluge, thefe Metallic Bodies were e- 
qual in Quantity and Perfection, as we find 
them now-a-days, is a Query worth examin- 
_ing: Or whether from a few Particles or Seeds 
of Metallic Bodies falling into a proper Nidus, 
they increafed or enlarged: Or elfe, we maycon- 
jeCture, that Parts of different Forms happen- 
ing to mix with one another, agreeable to fome 
Law of Nature, might with, or without the 
Affiftance of fome proper Liquid, frame a Body, 
which Length of Time fhould ripen intoa Me- 
tal; this, I think, deferves our Confideration. 
For my own part, I fuppofe that all the Me- 
tals now refiding in the Bowels of the Earth, 
were not always fubfifting in the State they are 
now in; I imagine they are abundantly in- 
~ creafed fince they were firft created, by means 
of Seeds, or fome Method of. Generating ; and 
this, I think, is not more remote from Reafon, 
than once the Generation of Plants was thought 
to be: And even from the firft Principle of the 
Pro- 


Cat 
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Produ@tion of Metallic Bodies, to their moft 
perfeét State, I imagine they undergo various 
Alterations, and have different Degrees of Ripe- 
nefs, fomewhat analogous to the Changes in 
Infeétal-Bodies ; as for Example, Let us take 
out of 20 feveral Mines of ome fort of Metal, 
which will yield Silver, an equal Quantity of 
Oar, and refine every Parcel of that Oar di- 
- ftinétly, we fhall hardly find two of thefe Mines 
produce the fame Proportion of Sz/ver, or con- 
tain the fame Richne(s one as the other ; which 
I fuppofe happens, becaufe ome is in a riper 
State than the other; perhaps that which is 
now Silver, was Lead, or fome other Metal, 
1000 years ago. We may add to this another 
Queftion : Whether a Metal once generated in 
the Bowels of the Earth may not be helped in 
its Growth, or nourifhed more or lefs, by means 
of Juices (mixing with it) filtering through the 
Strata above it of various Textures and Depths £ 
For I fuppofe, as the feveral neighbouring Stra- 
ta of Earths or Stone are varioufly compofed, 
or placed about the Vein of Metallic, Matter, to 
the Juices or Liquids filtering through them, 
are of different Qualities, either nourifhing to 
the Oar when they mix with it, or deftructive 
to it: And I the rather embrace this Opinion, 
becaufe it does not feem difagreeable to what 
the learned Dr.Woodward, F. R.S. has laid 
down in his Celebrated Natural Hiftory of the 
Larth, | a 3 

i | C.2 I fup- 
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I fuppofe likewife, that Gems, which aré 
found in the Intervals or Cavities of the feveral | 
Strata, proceed from certain Seeds, or fecundat- 
ing Partecles, of their refpective kinds, which mix- 
ing with the Liquids continually filtering through 
the Pores of the feveral Strata, are by Degrees 
brought into their Beds, (2. e.) thofe Intervals a- 
mongft the Strata,andare therechryftallized, and, 
I fuppofe, grow larger as they receive additional 
Increafe from the Corpu/fcules, which continual- 
ly are conveyed by the Wazer into them, and be- 
come more ripe or perfect, as they have a longer 
Share of Time to lie there undifturbed. From 
the Experiment abovementioned, made on the 
Emerald with Mr. Villette’s Burning-Glafs, 
whereby it was changed into a Subftance like 
a Lurky-Stone, and the other Obfervation there 
mentioned, we might alfo conjeéture, that eve- 
ry particular Kind of Gem requires a different 
Degree of Heat or Cold to bring it to its true 
Confiftency and Colour ; and then we may fup- 
pofe, that while any Gem is fir/? forming, and 
confequently in a ender State, that thena little . 
Difference from the Degree of Heat or Cold it 
naturally required, wouldalter its Qualities: But 
Nature {eems to have a fpecial Regard to main- 
tain them always in the fame Degree, without 
Alteration, by placing them in the Bowe/s of 
the Earth, where (if I may fo fay) they al- 
ways breathe the fame conftant Ar without 
Interruption. 
As for Pebbles, Flints, and fuch like Stones, 
Dr. Woodward fuppofes them to have been all 
originally 
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Originally formed and repofed inthe Strata of 
Earth and Sand; and even the Amber too, 
which that curious Gentleman makes a natu- 
ral Foffle, as well as the reft ; and the Reafon 
he gives why we find fo many of them loofe on 
the Sea-Shores, and on the Surface ofthe Harth, 
is, “that by violent Wafhings of Rains, and 
“ by the Sea or other Water beating upon 
** the Shores, Cliffs or Lands, the Earthy-Parts 
*‘ are diflolved and carried away; but the 
“Pebbles, Pyrite, Amber, or other like Nodu- 
** Jes, being hard, and not diffoluble, and more 
* bulky and ponderous, are left behind, di- 
vetted of their terreftrial Covering.’ And 
indeed I do not find the Growth or Increafe 
of fuch-like Bodies can beaccounted for any 
other Way, than by fuppofing them to have 
had their firft Being in the Bowels of the Earth, 
where they might be regularly fupplied-with — 
every thing neceflary for their Conftruéction and 
Nourifhment ; and again, it is fo much more 
obvious, as we find every fort we can name, 
as well lying in Strata under Ground, as ex- 
pofed upon the Shores and Surface of the Earth. 
And the Nourifhment and Difference of Co- 
dours given thefe Bodies, while they were lying — 
and growing in their feveral Strata, I fuppofe 
to be produced bya Caufe, nearly the fame of 
that which gives us the different Colours in the 
Leaves and Flowers of Vegetables ; the feveral 
Strainers or Veflels which compote Plants, do- 
ing perhaps the fame Office that the feveral 

Ee CORA OREN pe ahs Strata 


w~ 


22 ‘A Philofopbical Account of the 


Strata of Earths do to Minerals or Metals; and 
as the different Juices paffing through the feve- 
ral Veins or Beds of Earth are altered by a fort. 
of Filtration, and varied by mixing with fome 
Mineral-Corpufcules, which would be latent 
without fuch Affiftance; fo thefe Juices diffe- 
rently ftrained through the feveral Kinds of 
Earth, mixing with fome Vegetable Particles, — 
which change their Qualities, produce Diffe- 
rence of Colours in the Leaves and Flowers of 
the Plants they pafs through. 

And this is what I fhall venture to mention 
at prefent concerning Earths and Mineral Bo- 
dies, which, if my Conjectures, are right, have 
a kind of Growth, and even a Mode of Gene- 
rating and Increafing; and if once we have 
fufficient Proof of thefe, we need not fcruple 
to allow them Life too, however flow it be: 
. Thefe indeed have no Local Motion any more 
than Plants; but Aamals thathave Local Motion 
are yet analogous to Plants in Generation and 
Circulation of Juices through their Bodies, and 
have Senfation more than Plants: Plants then 
want Local Motion and Sen/fation to be equal to 
Animals; but 1 fuppofe have only the Powers 
of Vifble Growth more than Minerals, and of 
being nays from Place to Place, and yet. 
retain the Power of Growth; but where mutt 
we cranfplané the Harty to make it orow, OF 
Improve it? 
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Of the CoRALINE, Trurrit, Funeus, 
Sponce, and fuch Bodies which poffefs the 

fir Degree of Vegetative Life, and are 
feemingly the Paffage between Minerals and 
perfect Plants. 


r AVING taken Notice (as far as my Ex- 
perience will permit) of Minerals and 
Metallic Bodies, that they poficfs a certain 
Share of Life, or Kind of Growth, whereby they 
attain to diftinét Degrees of Perfection, as they 
have lain more or Jefi Time in their natural 
‘Beds ; the Stones which I have in the laft Place 
taken notice of, have each, according to its Tribe, — 
a Figure or Form, which diftinguifhes it from 
one of another Clafs; and the Length of Time 
which Nature takes to form them, gives them 
at leaft an equal Share of Time to remain un- ~ 
- perithable ; fo it is likewife obfervable in Vem 
getables, that as they are more /low of Growth, 
fo is their Remain of longer Duration; but I 
conceive there is not in Nature any Vegetable Bo- 
dy which can have, or ever had, half the Durance 
of Minerals, unlefs Coral may be allowed ‘its 
Place among Vegetables: And it is the different 
Sentiments of our great Men concerning this 
Subje&, which puts me to fome Difficulty in 
this Part of my Work. It is not allowed by 


fome to be more than a Petrified Body, while 
C4 fome 
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are of that Length and Extent, that I have 
meafured feveral above-6 Feet long, though the 
Stones they were rooted in, did not weigh above — 
a Pound a-piece: So likewife the Sea-W ceeds, and 
fuci, have not always larger Bodies to draw 
their Nourifhment from ; but indeed they may 
probably be affifted in their Vegetatioz by the 
frequent Returns of the See-Water, which may 
ferve to fill their more {pungy Parts, and con- 
tribute to make them fwell, as the circumam- 
bient Air affifts the Growth of Land-Plants, 
Moreover, we find that Coraf is of different Kinds 
or Specigs, as much as any Plant growing mre | 

| BAG 
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the Land; we have the Red, the White, and 
the Black, pretty common, befides many other 
more rare Sorts in the Cabinets of the Curious, 
where commonly find them accompanied with 
- Coralines,the Sea- Fan, and other fuch-likeBodies. 

The famous Cabinet of Mr. Vincent at Haer- 
Jem abounds in thefe Rarities ; as does alfo that 
of the curious Dr. Frederick Ruyfh of Amfler- 
dam, where I have feen near 60 Sorts remark- 
ably different from each other. Efpecially in 
the fir/? curious Collection isto be admired a 
large Branch of the Red-Coral, above 1 Foot 
in Height, of an extraordinary Value. . There 
is indeed one Thing which we may take 
notice of, with regard to Cora/, that upon 
breaking off any Part of a Branch, we dilco~ 
ver the fame Star-like Shootings as are found in 
the Star-Stones; and there is feemingly want- 
ing thofe capillary Veflels which run longitu- 
dinally, ‘to convey the Sap up the Stems. of 
Plants ; nor dol find by Enquiry, with my 
beft Microfcopes, that they have any, which 
is much the fame Cale with the Leaves. of 
the Aloe, and fome other Kinds of Succulente 
Plants, where we cannot difcover any Veflels 
which run dJongitudinally through them, and 
are therefore brittle as Glafs, “The famous Mr, 
Lewenboeck of Delft, who was juftly reckoned 
the greateft Man in Europe for his Skillin Mi- 
crof{copes, has given the World a curious Ac- 
count of his Obfervations on Red-Cora/, in a 
Letter to the Royal Society, wherein, i think, 

alg 
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are feveral Remarks which may greatly contri- 
bute to illuftrate this Point, and help to deters 
mine whether it is more a Mineral ora Vege=_— 
table. He tellsus ‘* that he has feen {mall Parts 


66 


+ for Canals.” : 


of the Red-Coral upon a little Scollop-Shell, 
and upon a fmall Fifh called a Horn, and 
was of Opinion that it did not grow on thofe 
Bodies, but was only coagulated upon the 
faid Shells. He then proceeds to give us an 
Account of his microfcopal Obfervations, and 


‘ tells’ us that he cut off feveral thin fcaly 


Particles, both longitudinally and horizon- 
tally, from the Blood-Coral, in order to dif- 
cover the Veffels in them: He obferves, that 
in thofe Parts which he had cut through a- 
crofs, there ran fuch Fibres from the Center to 
the Circumference, as are found in the Roots 
of under-ground Fruits ; but that in the other 
Parts he had only a faint View of fome ve- 
ry fmall Orifices of Veffels, and could make 
no perfect Remarks of them, but that it 
feemed to him as if the Parts of Coral were 


‘ made up of roundifh Particles, fuch as fome 


certain Fruits are compofed of; but their 
Roundnefs was not exactly equal ove to the 
other, but fuch as might beft fuic with the 
reft, foas to leave Vacuity in them ; (1 fup- 
pofe like the Bubbles in Froth of Liquors) 
and thus, fays he, the Saps which are not 
in the Vef/els, are conveyed from one of 
thofe round Parts to the other, and fo ferve 


Again, 
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Again, he fuppofes that “ Coral, whilft it 
« was growing at the Bottom of the Sea, is 
“ very foft, and that the Plants of Coral, or 
« their Branches being broken off by the Coral 
«« Fifhers, the thick Ends of them may acci- 
“ dentally fall upon a Stone or fome other Sub-- 
« (tance; and by reafon of their Softnefs, and 
«a glutinous Matter they are indued with, 
“ may very eafily be faftened to the Stone, and 
« then give us Reafon to believe it is an Ex- 
« crefcence from the Stone, or other Subftance 
«¢ we find it upon.” | 
From this Jaf Obfervation, as well as the 
former, 1 do not fee any Reafon why we may 
not place Coral among Vegetables ; for as I have 
remarked before, that the Brittlenefs of Coral 
may proceed from the fame Caufe as that does in 
the Leaves of Succulent Plants.(7.e.) the Want 
of longitudinal Veffels, fo may the Cora/ partake 
of other Properties common to Succulent Plants, 
fach as that if we only lay upon the arth an 
Off-fer or Branch of Alve or Sedum, they will 
{trike Root in due Time without other Trouble ; 
and Shells and ftony Subftances being to the Co~ 
ral, as the Earth is to the above-mentioned 
Plants, a broken Piece may as well take 
Root upon them, as the others do upon the 
Earth. | 
The Sponge is the next which we may con- 
fider as a Subject leading to Vegetation, and is 
(what I believe is allowed by all to be) a Plant, 
| niet, though 
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though it is indeed feemingly imperfect, if we 
compare it with others; but its Veflels are fo 
nicely woven into one another, that every Part 
is equally fupplied with Juices as it flits, or 
is driven from Place to Place upon the Sea ; it is 
a Wanderer as well as the Lens Palufiris, or 
Duck-Meat, which feldom or never fixes its 
Roots in any folid Body, but ftrikes them into 
the Water only, from whence it receives its 
Nourifhment, The F igure of the Sponge is for 
the moft Part globular, but without any great 
Exacétnefs ; it is compofed of Parts rather like 
the Pith, than any other Part of a Plant, is 
wanting of Leaves, and hasnoteither Flowers 
or Fruit that I can yet difcover. - There are re- 
lating to the Sponge feveral Kinds of Spongoids, 
which are ramofe or branched ; but the Texture 
of their Parts are near the fame with thecom- 
mon Sponge. 

The next following thefe, and but little more 
perfect, feemingly, either in Figure or Parts, 
is the Truffle and the Puff-Balls.’ The Truffle 
1s Of ¢wo Kinds, as Mr. Tournefort informs us, 
the one round, the other oval; but the flefhy 
Part of both thefe Kinds is of a much clofer 
Texture than the Sponge, and each of them 
grow commonly about 6 Inches under Ground 
in the Woods of Italy, France, and feveral 
Parts of England, and I am informed have 
their Seed-V effels towards the Center, in the 
mott flefhy Parts; but as yet I have not been 
able to difcover any, but refer my Reader 

to 
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to the Account given of this Tribe of Plants, 
by the curious Mr. Geoffroy, in the Memoirs 
of the Royal Academy of Paris, for 1711. I 
am apt to believe the Zruffe is not unlike the 
Puff-Ball, as to its Manner of Growth; that 
is, in the firft Place its Flefhis pretty firm, and 
by Degrees, as it becomes more ripe, its In- 
ner-Parts change to a Kind of Du/?, as we find 
in the Puff-Balls, which grow fo plentifully 
upon Commons and other Pafture-Grounds, 
whofe Duf I fhould rather fuppofe to. be the 
Seed, than be inclined to look for itin them 
while they are in their growing State. Of the 
Puff-Balls 1 have likewife obferved one fort 
growing in the Shape of a Pear, commonly 
under Crab-Trees. | 
After thefe we muft take notice of thofe of the 
Fungus Tribe, which are yet without Caps, 
but feeming more conftant and regular in their 
Figure than thofe already-mentioned, There 
are wo Kinds which refemble Branches of Co- 
ral; they are common in Moffy-Grounds in En- 
gland, and differ only in the Colours of yellow - 
and white. After them the Cap Mujfbrooms cut 
on one Side, fuch as the Fungus Sambucinus, 
ot that which is found growing about the Roots 
of the Alder-Tree, and fome others nearly al- 
lied to it, which are of an Orange Colour. 
_ Next are thofe Kinds of Fungi with Stems 
and Caps, which vary their Figures as they be- 
come more replete with Juices; thefe begin to 
fhew us fome Parts, which we may naturally 
eX- 
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expect to find in perfec? Plants, as Roots and 
V effels, which run longitudinally, and com- 
pofe the Stem, from whence the Cap receives 
its Nourithment till it is fally explained, as 
may be eafily difcovered in the common Mu/h- 
room. or Champignon, without the Help of a 
Glafs, as wellat its firft Appearance in the But- 
ton, as when its Cap is fully {pread : The Chzves 
within-fide of the Cap have been by fome ta- 
ken for the Seed; but Ido not find, with the 
greateit Care, they can ever be made to germi- 
nate. 

As to the Champignon, which is fo much 
efteemed for its excellent Flavour and delicious 
Relifh, it is propagated with great Facility in 
the-Gardens about Paris; but the Gardeners 
there, have no regard to the Chives which I 
have before-mentioned ; nor-do. they believe 
there is any fuch Thing properly as Mu/broom- 
Seed, but chiefly rely upon the Manner of ma- 
king Beds for them, and placing here and there, 
in thofe, Beds {mall Pieces of Mo/dy-Soz/, found 
commonly in old Dunghills, which is accounted 
better, asit abounds with Wdite, Cobweb-like, 
Veins, running through it. And it is obfer- 
vable that the Moldy-Soil I mention, after ly- 
ing 3 or 4 Days in the Bed, becomes as it were 
a Leaven to the Whole, ‘by fhooting out its 
Cobwebs, over the greateft Part of the Surface, 
and at length runs into Clufters of fmall Whzte- 
Knots, which come in the End to be perfeé 
Mufhrooms. To make thefe Beds, they pro- 

| vide 
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vide three or four Cart-loads of Horfe-dung, 
well cleared from the Straw, and tofs it up in 

an Heap to lie for 15 Days; then they mark 
out their Bed 3 Feet wide, and of that Length 
as may employ the Dung to lie near a Foot £ 
thick, laying the Sides floping in fuch a Man- 
ner, as that the Top of the Bed may be brought 
to a Point or fharp Edge, like the Ridge of a 
Houfe, when it comes to be raifed 3 Feet high; 
which muft be done with Dung, prepared, as 
before, 15 Days after the firft making or lay- 
ing of the Bed: 

Immediately after the f/f Layer of Dung i 1S 
wrought, it muft be covered, the Top and 
Sides, with Horfe-litter to lie upon it undifturbed, 
till we lay on the fecond or laft Courfe of Dung, 
and then the whole Bed mutt be coated an Inch 
think, with fine Earth, and beat down gent- 
ly with a Spade, having a {trict regard where 
the Line runs between the. two different Layers 
of Dung, along which there muft be buried a- 
bout an Inch deep fome fmall Pieces of the 
Moldy-Soil as big as Wallnuts,at a Foot Diftance, 
and then the whole carchall y covered with 
_ Horfe-litter: From this Management we may 
expect a large Quantity of Mufbrooms in a 
Fortnight after the Bed is completed, and will 
continue to produce every Day for a Month or 
five Weeks. | 

In the gathering of this Dainty, the ae 
Gardiners always take care to pull them up 
with their Roots, prefling the Earth down 

gently 
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gently upon the Place they draw the Mu/h- 
rooms from, and covering it with the Litter 
immediately ; they are likewife very curious to 
obferve, that no broken Part of a Mu/hroom be 
left on the Bed, which would breed Worms, 
and deftroy the young Knots of Buttons, which 
are coming forward. In the Winter they lay 
up great Parcels of the Moldy-Soil in dry Pla- 
ces, for their Ufeat different Times ; and they 
have this regard to the making of their Beds in 
the Summer, that from May till September they 
lay the Foundations of them & or 10 Inches 
below the Surface of the Earth. 

Of thefe Cap Mu/hrooms there are fome more 
fubftantial, others more fugacious, fome edible, 
others poifonous ; but to take them together, 
they are avery numerous Family. The cu- 
rious Mr, Dandridge (to whom I have been ob- 
liged for many Notes and Obfervations men. 
tioned in this Work) has now by him the 
Paintings or Figures of above 1¢0 Sorts, which 
he has collected in England; and I am per- 
fuaded that there is hardly any Nation which 
does not afford as many different Kinds in Pro- 
portion, confidering the Drawings I have feen 
in the curious Cabinets Abroad. The Times 
of their natural Growth, arein the Spring, and 
Autumn, © | 

We may note, that the Moldinefs upon Li- 
quors, and fuch as appears upon Coniections 
and Pickles that are damaged, is of this Tribe: 
They are Multitudes of fmall Fungz or Mu/b- 


rooms, 
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rooms, which are of that quick Growth, that in 
about 15 Hours one fingle Point will fpread a 
quarter of an Inch over the Surface, as I have 
obfery’d with a Microfcope. 


Explanation of the Figures relating to Chap. XI. 
Prate I, Fig.I. 4 Branch of the Red Coral, 
Fig. 11. and III, Branches of Coralines, 
Fig. 1V. T/e Sea-Fan. 
PLATE II.Fig. 1. The Truffle. | 
Fig, If. The Button of the Mufhroom, 
with its Plani fully perfected, 


CHAP. IL 


Of Piants and SuPER-PLANTS, what is moft 
remarkable in them. 


Wi have given an Account of thofe Vegeta- 
bles which feem to be the moft imper- 
fect, as to their want of Parts; but they are in- 
deed more f{peedy in their Growth than thofe 
Plants which have the ufual Ornaments of 
Leaves, Flowers, and Fruit, or fuchas we hall 
find treated of in this Chapter. Mu/brooms 
however are certainly perfect as to themfelves ; 
but the more common Knowledge of Trees, 
Herbs, and Shrubs, may give us room to think, 
that whatever Vegetable is wanting of the Or- 
naments thefe poffefé, is not perfect. For my 
own part, I think it no {mall Pleafure that Na- 
ture is fo extenfive and variable in her Works, 
that a bare Difcovery of them is more than 
we can attain to; and that the Mind of Man, 

ens which 
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which naturally loves Novelty, has the oratefal 
Opportunity of being placed in the midft of 
fuch a boundlefs Variety. With regard to 
Life and Growth, the Unskilful are apt to 
judge, that Parts of the fome Kind mutt equally 
refide in all created Bodies; but if I may ven- 
ture to give my Opinion concerning that Cafe, — 
it is, that whatever Vegetable or Animal is want. 
ing oe half the Parts or Ornaments that we find 
in res thofe feemingly Imperfects have a 
double Power of acting from every Part they 
contain, fo that ¢wo Parts in them perform as — 
much as fowr in the ofhers; which may per- 
haps be the reafon that Mufbrooms are of a quic- 
ker Growth than thofe Plants which we ftile the 
~moft Perfed. | 
aL hey Plants. which I think moft properly 
follow the Tribe treated, of in the foregoing 
Chapter, are jirf?, The Ruf Kind, or Funcus, 
of which there are many Sorts, fome larger, 
others lefler, which chiefly diftinguithes one 
Kind from ‘another, allof them confifting of 
green fpiral Stems, which refpectively bring 
forth Bunches of Flowers that end in Seed, but 
have no Leawes. "They may be rather accounted 
ampbibiqus Plants, than Inhabitants of the 

Waters, feeing that they grow as well as on 
the Land, if it be tolerably moift, as inthe . 
Waters. 
Thefe may be fucceeded by the Exchinomelo- — 
caéius, ot Melon Thiftles, which are Plants with- 
out t Leaves, and are only guarded with Thorns. 
The 


cries 
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The Melon Thiftles never branch, unlefs they are 
cut, as I have obferved in fwo Kinds of them: 
The large Sort, which comes commonly from 
Nevis and St. Chriffopbers in the Weft-Indies, 
by lofing its Top, or Crown, puts forth young 
Heads, which may be taken off and planted 
for Increafe ; and fo likewife the fmaller Kind, - 
which comes from the Cape of Good Hope, will 


do the fame. The firft of thefeI have feen in 
‘the State I mention in the Royal Gardens at 


Hampton-Court, and the latter in the Phyfic- 
Garden at Amflerdam, from which Place I 
brought feveral young Plants. Itis remarkable, 
that in both thefe the Bloffoms barely appear 
through the Skin or Covering of the Plant, and _ 
the Fruit always remains hid within the Plants 
till it is full ripe, and then burfts forth on a fud- 
den, which is not common in other Plants. 
Thefe ¢wo are defcribed in Mr. Ray’s Hiftoria 


— Plantarumand inthe Hortus Lugduno-Batavus, 
and are engraven in my Hiflory of Succulent 


Plants. 

The next, is the Torch-Thiftle, a Plant of an 
extraordinary Face ; icis wanting of Leaves, but 
in other Refpeétscoming nearer the Perfection we 
look for than the former. Thefe {hooting out their 
Branches freely, are all guarded with Spznes, and 
bear large Star-like Bloffoms, which do not open 
till the Fruit is full grown, afterthe Manner of 
the Opuntia or Indian Fig : The largeft Kind of 
them is that which we have fo common in our 
Green-Houfes in England, i is engraven in 

LP the 
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the fir Decade of my Hiffory of Succulent 
Plants : This I have feen neat 20 Feet high in the 
Royal Garden at Parzs; and at Hampton-Court 
there is another fort witha White Rind or Skin, 
which, like the former, grows upright, but with 
lefs Luxuriancy, The f/f of thefe I call Cereus 
erectus maximus Americanus hexangularis, Flore 
albo radiato, or, Great Upright Torch Thiftle:'The 
fecond, Cereus Americanus octangularis Spinis 
albicantibus, or, Great White Torch Thiftle. 
At the Phyfic Garden at Amfferdam they have 
3 or 4 different Kinds of the Upright Cereus, 
which I have not feen elfewhere. Of this Tribe 
there are likewife fome Creepers, which are 
jointed,and run upon the Ground: Their Thorns 
are commonly {mall and tender, and the young 
Shoots are for the moft Part furnifhed with vo- 
luntary Roots, which lay hold of the Earzh, or 
Barks of Trees, as they happen to fall. One 
fort has a triangular Stem; the other has its 
Stemsin 6 Ribs. The frff is engraven in my 
jirft Decade of Succulent Plants; the other is in 
my third Decade. To thefe we may join the Eu- 
phorbium, and fome other Lythymals, which 
are yet without Leaves ; they {hoot their Stems 
upright, are guarded with Thorns, and differ 
from the foregoing Plants, in having a 
Milky-"fuice, and Flowers and Fruit of fmall 
regard. Dr. Comelin has given us very good Cuts 
of many of them in his Hortus Amftelodamenfis. 
The Plant fucceeding the Euphorbium is the 
Opuntia or Indian Fig, which is the firft = 
tnat 
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that attempts to make Leaves, but in fuch a 
Manner as may eafily flip the Obfervation of 
the Curious. Mr. Rand, F.R.S. a moft in- 
genious and learned Botanz/?, was the firft who 
informed me of them; they appear only upon 
the young Stems whilft they are perfecting their 
Growth, and afterwards are fupplanted or 
followed by Knots of Spies, Of this Tribe I 
have feen about 13 Sorts growing in England, 
which I defign to defcribe in my Decades of 
Succulent Plants ; they are all very full of Juice 
and Pulp, fhooting Stem out of Stem: It is 
from one of thefe Kinds that the Indians gather 
the Cochineal, which I fhall mention at large in 
its Place, 

The Fig-Tree may next follow the Opuntia, 
as the Fruit is always perfected in its Parts be- 
fore the Bloffom is to be found. What I mention 
concerning the Bloffom of the Fiz, or Manner 
of its Flowering, I have not mytfelf yet feen ; 
but take the Account from my Friend Mon- 
fieur Geoffroy, of the Royal Academy at Paris, 
who has given a large Defcription of the Flyw- 
ers of it in the Memoirs of the Royal Academy 
of Sczences at Paris, for the Year FUE Oat 
Gentleman, upon the Foot of what Mr. More-~ 
land, myfelf, and fome others, have advanced, 
concerning the Generation of Plants, or the 
Manner of fetting their Fruits, has given a large 
Account of fuch Parts of Bloffoms in the Fig as 
are neceflary in Nature to perform the Office of 
Generation: He tells us, that “all the Parts 

D3 * 1e- 
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«* required to do this Work are within the Fruit 
“ of the Pig; thofe which are Female lying to- 
«* wards the Bottom of the Fruit, and the - 
« pices or Male-Parts, which produce the Fa- 
<< rina fecundans, are fituate towards the Top.” 
He has given us very good Figures of them in 
general, and in particular, both from Natural 
View, and with the Microfcope, which I fhall - 
leave the Curious to examine; and in the mean 
while, as 1 have had Occafion to mention fome- 
what relating to the Generation of Plants, 1 
fhall entertain my Reader with an Accurate 
Effay upon that Subje@, which was communi- 
cated to me in the Year 1719, by that excel- 
lent Phyfician Dr. Antoine de Fuffieu, Profel- 
for Royal of Botany at Paris, entitled, | 


The Analogy detweenPlants and Animals, drawn 
from the Difference of their Sexes. | 
7° EAT Plants and Animals are analogous, 
A we may be convinced, if we only confider » 
the Manner whereby they receive their Nou-.. 
_ rifhment. That fort of Life, which the antient 
Philofophers obferved in Plants, was accounted 
by them fo nearly the fame with that in Animals, 
that they did not fcruple to call 1t a Sou/, but has 

fince been more reafonably termed Vegetatzon. 
The Comparifon that has been made between 
the Structure and Ufe of the Bark of Plants, 
with the Skin of Ammals; of the Tubes through 
which the Sap is conveyed through the Trunk 
to me Extremities, with the sdeteries and Veins ; 
the 
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the Refemblance of the Ramifications of thofe 
Channels, which the Blood-Veffels and Lympba- 
ticks, has given Occafion to Cefa/pinus and o- 
ther illuftrious Authors amoneft the Moderns, 
who have ftudied the Anatomy of Plants, to 
eftablith this Syftem. 

We may yet advance this pices much 
farther, if we confider the Nature of Plants, 
and how they may be diftinguifhed as Terre- 
frrials, and Aquatics, and thereby agreeing with 
the Amal Kingdom. We may alfo com- 
pare the Solidity and Duration of woody and vr- 
vaceous Plants, with the Strength and Length 
of Life in Quadrupeds. We may likewile 
obferve the Similitude between the Capillary 
and Fungous Plants, and the fhort Remain of 
fuch as are Animal, with the Imperfections at-. 
tributed to Infeéts, and the Shortnefs of their 
Lives: And to this we may add another Re- 
mark, That among Plants there are two forts 
of Aquaticks, which, like Fifh, are either di- 
ftinétly Inhabitants of the Sale or Frefh Waters: 

As there are Amphibious Animals, fo is the 
Vegetable Kingdom alfo furnifhed with Plants 
that have Parts which live as well out, as wathiz 
the Waters. | 

But as thefe general bananas earch, 
are founded upon the Structure of the Orgazs, 
and upon the Mode of Growth, have been al- 
ready difcuffed by fo many Phyficians, that 
there is no room left for Doubt; I fhall make 
it my Bufinefs to eftablifh another kind of A- 

D 4. ereement 
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greement betwixt Plants and Animals, by more: 
particular Obfervations, drawn chiefly from the: 
Diverfity of Sexes, and from the Conformity: 
and Utes of thofe Parts which are to be diftin-. 
guifhed in them, for the perpetuating their: 
Species. | | 

It appears that the Antients had fome No- 
tion of this Diftinétion of Sex among Plants, 
as we find in their Writings that fome have gi- 
ven the Quality of Ma/e, others of Female, to 
certain Vegetables; but the more I have taken 
Pains to examine into the Reafons they had to 
eftablith this Difference of Sexes, fo much the 
more I find them out of Reafon ; efpecially 
when I difcover that they have given the Fe- 
minine-Character to fome Plantsfor the fake of 
their beautiful Flowers, or from the Port or 
Appearance of the whole Plant, as in the Pe- 
ony and fome others; orelfe they had eftablith- 
ed the Majculine-Gender from the Conforma- 
tion of the Roots, Fruits, or Seeds, as they were 
nearer the Refémblance of the Ma/le-Parts of 
Generation in Animals, as in the Orchis, Mer- 
cury, Hemp, &c. 

But the Chief among modern Botaniffs, 


Malpighius, Grew, Ray, and Camerarius, have 


greatly improved upon the Hints given by Ce- 
Jalpinus, by marking out to usin a particular 
‘Manner the Di/tinétion of Sexes, in the Defcrip- 
tion of certain Parts which perform thofe 


T fhall 


Functions, - 
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{ thall not in this Place enter upon the late 
Propofition of Meffieurs Geoffroy and others, 
who in the Defcription they give us of the /e- 
aeral Parts of a Flower, tellus, that the Duff 
which falls from the Apices of Flowers, 1s the 
Germ of the Plant, or Embryon of it; fince 
this Syftem is fubject to the fame Difficulties 
with that of the Generation of Animals, fap- 
pofed to be affected by the Worms or Animal- 
cules inthe Male-Seed. | | 

Nor do I pretend to affign any Reafon 
why Nature has obferved fo much Regula- 
rity in fo many different Figures, as we 
find in the Farina of each refpective Kind of 
Plant, with the help of Microfcopes; fince 
Dr. Grew, who was fo careful in his Obferva- 
tions of this Nature, and Monfieur Geoffroy, 
who is a diligent Follower of our ingenious 
Countryman, have neither been able to find 
them out. 

I thall only take upon me to compare the 
Exteriors of Plants with Animals, as far as it 
regards their Sexes, wherein this Difference of 
Sex in Plants confifts, and the Manner of ob- 
ferving it. | 

As the Flower is that Part of a Plant which 
contains the Organs for its Generation, it is ne~ 
ceflary to determine what Idea we ought to 
have of it, and not to fall too haftily into the 
enormous Opinions of fome, who believed with 
Malpighius, that their moft effential Parts were 
no more than Vi/cera appointed for feparating 
the excrementitious Juices, Tam 


42 — . Philofophical Account of the 

Iam of Opinion, that what we ought pro- 
perly to call the Flower, is the Affemblage of 
little Threads, to which the Botani/s have gi- 
ven the Name of Stamina, and are terminated 
at their Lops by fall Caps or Purfes called A- 
pices or Chives, which generally have double 
Openings, from whence flies out the fine Duft 
which ripened in them, 

The Stamina, which Ihave juft now men- 

tioned, are either encompafied by a fingle or 
double Furniture, either of ome, or of many 
Pieces, confifting of one or of vartous Colours, ° 
which have hitherto been called Leaves, but 
may rather bear the Name of Petals, to di- 
ftinguith them from the common Leaves of 
Planis, which are generally Green, as well-as 
thofe which ferve for an outward Coat tothe — 
Petals, and known by the Name of Calyx to 
the Flower, : 
_ Thete Stamina encompats, for the moft Part, 
a Body of a different Figure, either fingle or 
compofed, which is either the Embryo of the 
Fruit, ora Tube terminating likea Trampet, 
to either of which the Name of Pifi/lum,. or 
Pifiil, is indifferently given. | 

This Defcription I conceive is exaé and full 
enough to give us a quite different Idea of the 
Flower than what we have hitherto received, 
and may oppofe the vulgar Opinion, that every 
Body of various-coloured Leaves is a Flower or 
Bloffom ; inftead of which, the curious Ob- 
fervers. of Nature cannot mifs the Obfervance | 

oT ong (befides 
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(befides the Pera/s) of all the other Parts which 


we have juft now mentioned ; and from the 
inftant they behold them, muft of neceflity per- 
ceive their Ufes from their Structure and Dit- 
pofition, but more efpecially when they have 
Opportunity of obferving their feveral States and 
Changes at different Times, 

. We may conclude then that the. Secret of 
Generation is neither to be found in the Root, 
Trunk, ot Leaves of a Plant, but only in the 
Garniture of thofe Organs, which we have ob- 
ferved the Flower is compofed of : Since we do 
not find in any other Part of Plants thole Or- 
gans which {fo well agree with the Parts of Ge- 
_neration in Animals, or are fo uleful and necefla- 
ry to perpetuate their Species, It feems as if 
ature, who has hid from us her Manner of 
Working inthe Generation of Animals, is more 
- inclined to open that Myftery tous in the Vege- 
table Kingdom, fince the Means fhe makes ufe 
of, with regard to the Generation of Plants, is 
more open, and may be more eafily obferved.. 

In effet, what can more refemble thofe Or- 
ans which conftitute the Male-Sex in Animals, 
than thofe which chafacterize the fame in Plants? 
What Agreement is in their Functions! Thofe 
little Caps which make the Cozves of the Sta- 
~ mina, the Farina which they inclofe, ands fo 
exquifitely prepared as a proper Matter for fw- 
cundating the Germ ; and again, thofe Trum- 
pet-like Tubes, which are ftiled Pzfzls, fituate 
in the Center of the Stamina, for the more 
| ealy 
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eafy Reception of the Duff, which is the Of%. 
{pring of the Apices or Chives; the Sprin gs which) 
open them, and the Manner of their flinging’ 
abroad this prolific Duff: Do not thefe faft. 
ciently fet forth the beautiful Simplicity that 
Nature obferves in her Works ? 14 

If we could find modeft Terms to exprefs 
the Care and Precaution which Nature takes to 
fucceed in her Work of Generation in Animals, 
what Agreement and Uniformity fhould we not 
find with that the makes ufe of in the Gene- 
ration of Plants? The Ufefulnefs of the Px 
tals which encompafs the Apices to prefs them 
towards the Piftillum, fo that their Duft may 
fall in great Abundance into it 3 as likewife how 
neceflary they are to protect thofe tender Parts 
from the Injury of the Wind, may {till afford 
us frefh Matter of Admiration. 

It is eafy to judge, from the Fun@ion of 
the Pzfillum which receives this Duft, that it 
does the Office of the Parts of Generation in 
the Female Animals; and that what we have 
before obferved, -as far as the Intromiffion of the 
Duft into the Pifillum, agrees well enough 
with the Conception of the Fetus, 

The Nourifhment and Growth of the Ey- 
bryo Seed after its Germ is made fecund, is 
agreeable to the Growth of the Embryo Ani- 
mal; the Fruit which enclofes it, whether it 
be Membraneous, Ligneous, &e. or whether it 
be in the Form of a Capfule, Cod, ot Siliqua, 
or is divided into few, or many, Cells or Lodg- 

ments, 
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ments, that Fruit (as Malpighius obferves) 
— ferves as a Matrix to the Seed. 

From this Deicription of the Parts of a 
Flower, and the Obfervations upon their Ufes, 
we may draw wo Confequences. 

The fr is, That thofe Parts in Plants which 
may be termed Flowers, are thofe which per- 
form the Office of Generation, 

Secondly, ‘That after the fame Manner as in 

the Animal World, we diftinguith between the 
Males, Females, andthe Androgynous, we like- 
wife difcover thofe Duffinétions of Sexes in 
Plants, which Dr. Grew has already touched 
upon. : 

We may then conclude that a Plant may be 
termed Ma/e, when its Stamina do not encom- 
pafs any Pi/tdl or Stile; or that the Szile, if it 
has any, is barren, or does not inclofe an Em- 
bryo-Seed: Of this kind, are thofe Strings or 
Bunches of Flowers which we call Cathkias, or 
Fulii, and the falfe Blofloms of Hops, Hemp, 
Mercury, and fome others, 

On thecontrary, the Female is eafily known 
by its Pz/z/s or Stiles, which are not incom- 
pafied by Stamina, but only guarded with Pe _ 
tals or other Membranes ; and yet are fcecun- 
dated by the Duf? of Male Flowers, which ei- 
ther grow upon the fame Plant, or upon 
others of the fame Race. This Fecundation 
is done by the Help of the Wind, which con. 
veys the prolific Duf into the Tubes of the 
Pifitls, when they are advanced to a fit State 

to 
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to receive it ; as it is obferable in the Walnut, 
Hazle, Alder, Willow, Coniferous Trees, and 
Gourd kind. Malpighius obferved thefe two 
Diftin@ions in the Flowers of the laft mention-- 
ed Tribe, as we may remark by the Figures he 
has given of them in his Anatomy of Plants. 
- The certain Mark by which we may dif 
cover the Androgynous Flowers, is the ranging: 
of the Stamina about the Pifillum, whofe Bafe 
or Body becomes a Fruit ; fince we have al-? 
ready remarked, that the Stamina, which are 
- the Male Parts, will fecundate the P2/ti/s in 
the fame Flower, which Part we have obferved. 
is found only in the Female. There is this on- 
ly Difference between the Plants and Animals 
that are dudrogynous ; Plants accomplith their’ 
Generation in themfelves without the Help of) 
another Individual of the fame JIride; and the. 
Linimals, altho? they are endowed with Organs 
agreeable to both Sexes, are yet obliged to feek 
for one of their own Race to couple with, 
Plants for the moft Part bring Flowers of this. 
laft Species, (that istofay) fuch Flowers as end 
in Fruit. i | | 
This Difcovery is the Refult of thofe Obfer~ 
vations which have been made in the Anatomy. 
of Flowers and Pruzt, fince it has been judged 
neceflary, that thofe Parts of Plants were the 
moit proper to eftablith their Characters; and 
it is not to be doubted but that. Time and In- 
duftry may difclofe to us the Organs of the fame 
Utes in thofe P/ants, which have been ftiled hi- 
; therto. 
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therto Imperfect, and which will no longe 
bear that Character. when their Sex fhall be de- 
termined. 

We cannot in common Juftice refufe to give 
the Honour due to FobnBaptift Porta,for having 
furft obferved the Seeds in certain Plants, which, 
till his Time, were efteemed darren, as in the 
Trufie and Mujbroom, which has fince been 
confirmed by the curious Remarks of Mon- 
ficur Geoffroy, Junior; thofe of Monfieur Mar- 
chand on the Agaricus digitatus niger, and thofe 
of Monfieur le Comte de Marfigh upon the Ly- 
topbyton, in whofe Bark he has found the Seed; 
and we begin likewife to difcover them in ma- 
ny Marine Plants, but chiefly in the Fucus, 

Monfieur Bzllerer, Profeflor of Phyfic at 
Bezancon, informs me that he has even difco- 
vered Seed in a River Sponge, called Spongia ra- 
moifa fluviatilis, 

‘There is room. to believe, that if we were 
to take a little Pains to examine the Marine 
Plants at different Seafons, we might dif. 
cover their F/wers, or fuch Parts as ated for 
them, fince Monfieur de Reaumur and Signior 
Michaeli, Botanifts to the Duke of Florence, 
have already difcovered certain Parts which 
might teafonably. be efteemed Dependants of 

_ Flowers. . 
This Diflinétion of Sexes being eftablithed in 
_ Plants, is one of the moft confiderable Marks 
, Of the Analogy between Plants and Animal; ; 
but as it is not only by the Difference of Sexes, 
oe nor 
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nor by the Ufe of the Organs of Generation, 
that we precifely characterize the different 4- 
mmals ; 1o neither muft we be perfuaded that 
thefe Differences 1n Plants can contribute to 
di‘tinguifh their feveral Tribes; for in many 
Plants, thofe Parts which mark out the Sex are 
not eafily difcovered; and in others the Flw- 
ers ate of jo {hort Duration, that weare not al- 
ways happy enough to find them in a right 
Condition for Obfervation. 


Thus my Friend concludes his curious OJ. 
fervations relating to the Difference of Sexes in 
Plants, which might very properly be followed 
by the E//ays upon their Manner of Generating, 
written by my /e/f and others, wherein there 
are many Particulars which would render this 
Subject more inftructive; butas they are already 
made public, I fhall refer my Reader to them, 
in the Memoirs of the Royal Academy of Paris, 
forthe Years 1711, and 1712 ; and my New 
Improvements of Planting and Gardening, 8c. 
Part 1. Chap. U. Indeed, fince they have been 
abroad, I have had Opportunity and Time e- 
nough to make farther Difcoveries ; as for Ex- 
ample: With regard to Pre/h-Warer Plants, we 
may obferve of the Nympbeas or Water-Lillies, 
and the Potamogatons or Pond-Weeds, (which 
I have chiefly obferved) that in their 44 of 
Generation, or Time of Flowering, the Blof- 
_ foms always appear above Water till the proli- 
fic Duji is ripe, and caft abroad; and as foo 
| as 
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as that is over, and the Pifillum or Rudiment 
of the Fruit thereby impregnated, it bends it« 
felf downwards till it is entirely under Water, 
and grows ripe in that State. Again, I obferve 
that their Seeds always fink to the Bottom when 
the Fruit is ripe enough to open itfelf, which 
fhews us the Care that Nature takes to fend 
every Seed to its proper Matrix; for thefe 
Plants, however their Leaves may appear to 
{wim upon the Waters, yet their Roots have al- 
ways hold of the Ground below. We mutt 
not however imagine that every fort of Water 
Plant is faftened by its Roots to the Earth at 
the Bottom of the Rivers or Pools where they 
grow : Both Kinds of the Lens Palujtris, or 
Duck-Meat, wander from Place toPlace upon the 
Face of the Waters, without touching the Bottom 
either with theirRoots or otherParts; and I think 
the Water Soldiers do the fame: But that may 
‘be enquired into by fuch as live about the Fens 
in the [fle of E/y, where they abound. 

But it is time |] return to my firft Propofition 
and chief Defign of this Work, 2. eto mark out, 
if pofible, the feveral Gradations in Nature's 
Works, and what Analogy there is between one 
Part and another ; which leads me to the Con- 
fideration of thofe P/ants that are very vifibly 
indued with all the Parts required, in Vegetables, 
viz. Roots, Trunks, Bark,Pith, Branches, Flow- 
ers, and Fruit ; and they are of three Kinds, 
Herbs, Shrubs, and Trees. 

E An 
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' An Heré is properly that Genus of Plants, 
whole Stalks perifh every Year, and whofe Fo- 
hate or naked Roofs put forth every Spring 
their frefh Flower-Stalks: Of thefe are the 
Graffes, Primrofe, Auricula, Pink, Tulip, Ra- 
nunculus, “dnemony, Strawberry, &c. and thefe 
are either Fiberous or Tuberous rooted, or elfe 
have bulbofe, apple, or knotted Roots; and may 
again be diftinguifhed by being Annual, or Pe- 
rennial and Vivaceous. Moreover, the feveral 
Modes of Growth which Nature has diftin@ly 
given to the feveral Kinds of Herds, are well 
worth our Obfervation. The firft are the Dwarfs, 
fuch as the Puricula and Polyanthes, or Cow- 
fp Kinds, which fubfift without Props or Sup- 
porters, and form their Off-fets or Increafe in 
Clufters clofe about the old Roots: The fecond 
are Dwarfs likewife, as the Strawberry and Vio- 
Jet, which increafe by fending out jointed Strings 
from the main Plants, that at every Knet. take 
Root as they run along the Ground. ‘The 
third fort is of thofe Plants which are a/piring, 
but have not Strength of Body to fupport them- 
delves without Stakes or Props, which they twine 
round about, as the Convolvulus, Phafeolus, and 


_ fome others ; which are {fo ftrongly impelled 


by Nature to twift about and embrace every 
thing that happens to be near them, that as 
the Loadftone attraéts Iron to it, fo have I feen 
Plants of this fort change their firft Defign of 
Growth from one Point of the Compafs toan- 
other, to lay hold of Stakes that have been fet 

| a 
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a Foot diftant from them. The fourth is the 
Gourd, and the Pea Kinds, which want the 
Power of twining, and yet have not Strength 
enough to fupport themfelves; but Nature has 
provided them with other Means of bearing 
themfelves from the Ground, having furnithed 
them commodioufly with Cla/pers, which catch 
hold of every Thing they can come near. Thefe 
Clafpers, though they do not lay hold of the 
Ground about them to act there as Roots, yet 
Tam of Opinion they are not only defigned for 
bearing up, and binding the Plants they are re- 
lated to, to Props, but ferve likewifé to draw a 
kind of Nourifhment from the Air, which their 
Mother Plants could not live without, and are 
in that refpeét analogous to thofe Roots which 
we find at every Knot of the common White 
Water Ranunculus, which in the Summer on- 
ly ftrike into the Water, and undoubtedly re- 
ceive Nourifhment from it, though they have 
always a main Root which ftrikes deep into 
the Ground: Thefe Roots are, in Appearance, 
like the Leaves of Fenne/, and are fo very green, 
that they have given us fome room to believe 
the Plant had Leaves of two Kinds ; but if we 
confider this Plant a little farther, we may ob- 
ferve that it generally grows in ftanding Pools 
or Ditches, which about the End of Sum- 
mer are vacant of Water, and then is left upon 
dry Ground, where thefe Fennel-like Roots take 
faft-hold, and produce Plants for the next Year. 
We may alfo take notice that they are Am- 
2 phibicus, 
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phibious, living as wellupon the Land as in the 
Waters, which is common likewife to the 
Minths and fome others. And it may be re- 
marked, that the Roots of this Ranunculus are 

~ perfeétly formed before the Water leaves them 
to fhift for themfelves to get their Living in a 
new Element, and aretill that Time ina Man- 
ner fuckled by the Mother Plant. 

A Shrub is that Genus of Plants, which, in 
every Circumftance, but in its Bignefsand Du- 
ration, imitates a Tree ; it has Branches of a 
woody Subftance, and is Perennial: Of this 
Race are Goofeberries, Myriles, Furze, or Gorfe, 
Mefereon, Rofemary, Lavender, Thyme, &c. 
tho’ fome who are ever-nice in their Diftinc- 

tions efteem the latter as Under-Shrubs : 
The Shrubs however, without that Diftinc- 

tion, may be reckoned of 4 Sorts, wz. fuch 

as arecompleat Bujhes, and are able to fupport 

themfelves without Props, as the feveral Kinds 

of Rofes, Althea Frutex, Goofeberry, Caper, 

&c. which laft is fo rare in England, thatI 

cannot help taking notice of it in a particular 

Manner, having myfelf brought it to Perfec- 

tion in Higland, without the Trouble of Hot- 

Beds or Green-Houfes ; and I believe was the 

firtt that has made the Caper familiar to our 

Climate. In the Year 1715, my Friend Mr, 

Balle of Camden-Houfe, received fome Caper 

Seeds from Italy, which I then fowed in the 

Scaffold-Holes of his Garden-Walls, to imitate 

as near as poflible the Method of their Growth 
about Youloune, and at the fame Time put {e- 
veral 
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veral of the Seeds into a Hot-Bed: The Con- 


fequence was, that thofe which were fown in 
the Wall-Rubbifh thot near 6 Inches the fame 
Summer, and the few that came up in the 
Hot-Bed were fearce 3 Inches high the ff 
Year, although they were houfed with the ten- 
dereft exotic Plants, and thofe in the Walls 
ftood the Winter withour Shelter. The fecond — 
Year thofe Plants inthe Walls made Shoots a 
Foot in Length, while thofe in the Pots hardly 
added 2 Inches to their Height, The third 
Year in April I cut the Shoots of the foregoing 
Summer from the Plants that were Abroad, 
leaving only a Bud ortwo of each near the o- 
riginal Stem, which the fame Summer made 
Shoots near 3 Feetlong, to the Number of a- 
bout 40 upon each Plant, and put out Buds 
for Bloffoms; but the Plants in the Pots did 
not advance above 2 Inches. The fourth and 
laft Year one fingle Plant in the Wall had no 
lefs than a Quart of Bloffom-Buds upon it fit 
to pickle, and the Plant perfected fome of its 
‘Fruit. Thusif the Plant be headed down in 
the Spring like a Willow, it will every Sum- 
mer make a beautiful Bujh, and afford us as 
good Capers as grow in Italy. 

The /econd Race of Shrubs are fuch as ive 

a natural Tendency to twining or twifting their 
- Shoots about Props, as the Honey-fuckles or 
Wood-binds, and Feffamines, &c. 

The third Sort “have Clafpers, which take 
hold of every neighbouring Twig or Stake to 
fupport their ee Branches, and thereby 

E 3 are 
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are defended from the Injuries they might re- ’ 
ceive by high Winds and Storms: Of this Kind 
is the Vine, and the Maracoc or Paffion-Tree. 

‘The fourth Kind of Sérud is that Sort which 
Nature has furnifhed with fuch Tendrils (for 
climbing) as {trike their Points into the Bark 
of Trees, and which I fuppofe help to nourith: 
the Plants they proceed:from,.as well as to af- 
fift them in their climbing ; and I the rather 
believe they draw fome Support from.the Juices 
of the Trees they ftrike into, becaufe the Trees 
they grow about, feldom or never make fuch 
vigorous Shoots as others that are clear of them: 
Of this Kind are the Ivy, and Virginia Creep- 
er, with fome others. bo a te 

A Tree is that Sortof Plant, which, of all 
others, isthe moftlofty in itsGrowth, and has 
its Parts more robuft, firm, and lafting than 
any Kind of P/ant yet mentioned: And to 
thefe its Perfections we may add, that it enjoys 
a longer Share of Life than any other Vegetable ; 
and thofe chiefly among Trees ate of the longett 
Duration, which are of the floweft Growth. 

Among Trees we may make the following 
Diftinctions,. : | 

Firft, The Pomiferous, ot Apple-bearing, 
as the pple, Orange, &c. which have their 
Seeds in Pippins, or Kernels, in the Center of 
their. Fruzz, 

Secondly, The Pruniferous, or Plumb-b ear- 
ing, as Plumbs, Apricots, Peaches, &c. which 
are {till called Stone-Fruit, and carry but a fingle 

ae | Otte Seed 


WorKsS of NATURE. bs 
Seed, covered with a hard thick Shell in each 
Fruit. | 

Thirdly, The Nuciferous, or Nut-bearing 
Trees, as the Wall-nut, &c. which differ from 
the foregoing, in bearing Katkins and Female 
Bloffoms at Diftances one from another upon 
the fame Trees. They bear one fingle Seed or 
Nut in each Fruit, which, like the former, is 
covered with a hard Shell, and upon that has 
commonly a Coat ofa flefhy Subftance. 

The fourth Kind of Tree is Coniferous, or 
Cone-bearing, as the Fir, the Pine, the Cedar of 
Libanon, &c. whofe Cones are of achard woody 
Subftance, containing a fingle Seed under each 
of their Sguamme. : 

The laft I fhall take notice of are thofe 
which are Glandiferous and Ma/ft-bearing , fuch 
as the Oak, Beech, Afb, &c. which all have 
their Seeds inclofed in fingle Shells, without _ 
Flefh or Pulp upon them. 

We may remark in the next Place, that a 
Tree is a Body.on which is dependant many 
Kinds of vegetable Bodies. The jir/ are thofe 
which cannot fubfift without it, or get Nou- 
rifhment fufficient to maintain themfelves elfe- 
wherey The /écond are fuch as may be taken 
from it, and made fo familiar with the Juices 
of the Earth, that they ftrike root and vege- 
tate, till they become as perfect Plants as the 
Originals they were taken from. 7 

The firft Vegetative Bodies or Plantula, 


which more immediately relate to the Tree, are 
Der peaemaaien 7 ae ee 
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the Stamina with their Apices, found in the 
Bloffoms ; thefe are for the moft Part like fo 
many Fung? taking Root in the Foot-Stalk of 
the Flower, or elfe in the Bottom of the Calyx: 
Their Office is to impregnate the S¢z/es of the 
Blofloms with the Farina they produce; and as 
foon as they have done that Work, they fade 
and drop off. We may fee one of thefe Sza- 
mina with its Apex and Root done by the Mi- 
cro{cope, at the End of my New Improvements 
of Planting, &c. Part III. 

The Petals, or Flower Leaves, are alfo 
Plantulas, almoft of the fame Kind ; their Of- 
fice, as we have already obferved, is to guard 
the tender Organs of Generation from Cold 
and other external Injuries; thefe alfo having 
performed their Work, drop from their Mother 
Plant : The longeft of their Life (as well as 
thac of the Stamen) 1s two Months. 

In the next Place we come to confider the 
Vifcum or Mifletoe, which is always a Super- 
Plant, and can never be made familiar enough 
with the Earth to take root, or grow in it; 
and can only be propagated, by {ticking the 
Seeds upon the Barks of Trees, into which. it 
ftrikes its Roots, and fupplies itfelf with Nou. 
rithment from their Sap: The Manner of its 
making its firft Roots from the Seed, is, by 
fending out from its Center 3 Claws, which 
fix themfelves on the Bark of the Tree in the 3 
Points of a Triangle, and are at their Extremi- 
ties like the Mouths of Leeches, when they are 

difpofed 
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difpofed for drawing in their Nourifhment: 
Thefe faften themfelves on the Bark of the Tree, 
and begin to feparateat the Center of the Seed, 
as if each Claw wasto become a diftant Plant ; 
but a Year or ¢wo makes us know the contrary ; 
the 3 Claws are then {woln or enlarged enough 
to meet’at their Root-Points, and are fo ftrong- 
ly united together, that they make the Foun- 
dation but of One Plant; and the Place of 
their fir{t joining in the Center of the Seed opens | 
and divides, fo that there appears 3 diftiné: 
Branches fpreading from the Root; after this it 
proceeds to blofiom, and bear Fruit, and will 
liveto agreat Age. It is remarkable that there 
is but one Sort of Mifletoe in England, not- 
withftanding that which grows upon the Oaé 
has been the moft admired; and I do not find but 
thatthe M:/letoe of Apple-Trees, or any others, 
have the fame Parts with thatof theOa4,and have 
alfo the fame Virtue; for the Plants which the 
Mijfletoes grow upon ferve only to them, asthe 
Earth does toany Herd that is planted in it, 
that is, to furnifh it with a convenient Supply 
_ of Nourifhment, And Ihave not yet obferved 
that the Phyficians have made any Diftinction 
between particular Plants growing upon Sand, 
Clay, Gravel, or Chalk, &c. becaufe, asI fup. 
pofe, they think a Plant {till preferves its origi- 
nal Virtue, let it grow in any Soil; but this 
will admit of many Difputes: We know that 
~ half a Dozen Grafts or Cyons of the Golden- 
@#ppin may be ingrafted upon as many diffe- 

rent 
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rent Sorts of Trees, and yet the Properties of 
the Golden-Pippin ftill preferve themfelves in all 
the Grafts, though they have different Kinds 
of Nourifhment from their feveral Stocks: But. 
an Oak planted upon a dry Hill will not fhoot 
athird Part fo much as another of the fame 
Kind will do in Clay or a moift Bottom ; and 
the Difference of the Grain of their Wood, or 
Size of their Vefiels, are in Proportion to the 
Growth of thofe Trees ; from whence we may 
judge that the Juices filtered through the fmall 
Tubes of One ‘Tree, mutt be twice as fine as the 
_ Juices pafling through the large Tubes of the 
Other; and then a Cube of an Inchtaken out of | 
the Solid in the {mall Tree, muft contain a dif- 
ferent Proportion of Virtue, froma Cube of the 
fame Dimenfions taken out of the larger Tree 
but this CafeI fhall hereafter treat of more at 
Taree oi, | 
But Icannot leave the Mi/letoe without tak- 
ing notice of ¢wo Things: In the firft Place, 
as to its Method of Growth, the ingenious Dr. 
Douglas has made feveral capital Difcoveries, 
which hehas communicated to the Royal So- 
ciety, and is yet fo obfervant in the Progrefs'of 
that Plant, that we expect he will oblige us with 
farther Obfervations. .On the other Hand, 
(after it has been’ confidered: botanically) and 
my worthy Friend Sir Yohn Colebatch has giv- 
en us a generous Account of its Virtues, in a 
fmall Tract fold for 1s. 6 d. and with the true 
Spirit of a Briton, has put the Key of Life (aa 
I 
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J may callit) in the Hands of thofe who are 
troubled with the worft Diftempers, I mean Z- 
pileptic Cafes, which fometimes have led Men 
to that Extravagance, that in former Ages they 
have been efteemed as mad Men, People be- 
witched, or pofleffed with Devils. And thefe 
deplorable Circumftances of Mankind may 
have given Occafion to ¢wo Things, which are 
very remarkable ; fir?, That when the Druids 
lived, they had the Knowledge of Difeafes 
which were incident to human Bodies, and had 
the Knowledge of the Mi/letoe in this Cafe, 
by which they might probably appear as Demi- 
Gods in the Eyes of the People. Secondly, 
That the Oak, which was held as facred by 
them, was chiefly the Tree that the Mi/le- 
foe grew upon; not to mention the other 
good Qualities of the Ozk: And from hence it 
may be likewife, that by Tradition, the Mi/le- 
foe of the Oak is now in Efteem beyond the 

reft, | 
Weare next to confider fuch Moffes as are 
found growing upon the Barks of Trees, and 
chiefly upon fuch asare diftemper’dand declining 
in their Vigour; for it can hardly be faid that 
a healthful Tree ever produces any Mofi. The 
Moffes which are the greateft Sign of ill Health 
in Zrees, are the Cup-Mofs, and fome others 
which branch like Coral Lines, and a third 
Sort refembling a Bunch of Wooll: Thefe are 
all White, and bear Seeds, but are not in other 
Refpects fo perfect asthe Green Moffes. The 
| Time 
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Time of their fhooting is in. OGfober, when the 
Rains begin to fall. 

We now come to treat of fuch vegetable Bo-= 
dies as ate depending upon Trees ; but may ne- 
verthelefs be made fo familiar with the Juices 
of the Earth, that from a fingle Part of a Tree, 
they become perfeé? Plants. The firft of thefe 
are the Leaves, which contain in themfelves 
{uch Vegetable Principles, as give them a Power 
of producing as perfec? Plants as the Originals 
they were taken from. For Inftance, plant 
the Leaves of Orange-Trees, or other Ever- 
Greens, in-frefh Earth, . they will ftrike root, 
and produce perfec? Plants, if they are well 
watered, and kept in the Shade, as my‘felf and 
Mr. Thomas Fairchild of Hoxton, with fome 
others, have experienced ; fo that the Leaves, 
befides their Ufe in helping the Buds to germi-~ 
nate while they are growing upon the Trees, 
may be then efteemed perfect vegetable Bodies. 
The Leaves of Ahes being fet in like Manner 
will produce perfec? Plants ; and even the Fruit 
of the Opuntia or Indian Fig, when it is full 
grown, being fet into the Earth, will ftrike 
root and become a Plant as perfect asthe Mo- 
ther it was taken from: By this Method I have 
often faved feveral Plants. 

The Zawigs and Branches of Trees are really 
fo many Plants growing upon one another ; for 
as they all proceed from Buds, or may rather 
be faid to be Buds explained, we may thence 
infer that the Buds they came from did in every 

Refpect 
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Refpeét perform the Office of a Seed: The 
Twigs take Root in the Branches, and the 
Branches take Root in the Stem. 7 
It is to be obferved, that all thefe, taken fe- 
parately, may be made by fome Meansor other 
to take Root ; and even the very Roots them- 
felves of a Tree, being cut to Pieces, and plant- 
ed after a proper Method, will vegetate and 
become perfect Trees. Dr. Agricola of Rati- 
bon, in his Philofophical Treatife of Agricul. 
ture, prefcribes feveral Methods for raifing Trees 
from their different Parts, by the Affiftance of 
Vegetative Mummy, as he calls it; and I have 
already tried fome of his Experiments, which 
-anfwer beyond Expectation; the Account of 
which may be feen in my Preface to the Engli/h 
Tranflation of his Book. Hehas 40r 5 Kinds 
of Vegetable Wax or Mummy, that he makes 
ufe of for propagating all Sorts of Zrees: His 
Method isto dip both Ends of his Cuttings, 
whether of Roofs or Branches, in one or other 
of thefe Preparations, and by that Means the 
Juices contained in each Cutting are preferved 
and nourifhed till they are difpofed for ftriking 
root, and then the Mummy cracks and gives 
way to the tender Fires. Iam of Opinion, 
was this Way to be farther confidered, and 
fome Improvements added to that Gentleman’s 
Method, we fhould not only be fure of making 
the Cuttings of every Kind of Plant ftrike 
ae but forward them extremely in their 
3 wth; as for Example, was I raife Peach 


Trees 
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Trees from Cuttings, I would get together a: 
large Parcel of young Shoots of Peach-Trees, 
about Midfummer, prefs the Juice from them, 
and afterwards put in a Dunghill, or fome o- 
ther Heat equal to it,. to digeft for 3. Weeks or 
a Month; I would likewife burn a large Parcel 
of Peach-Tree Branches, and lay by their Athes 
for 3 or 4 Months, or more, till they became 
almoft like Earth itfelf ; of thefe. two Ingredi- 
ents I would make a Pafte to inclofe the Bottom 
Part of my Peach Cuttings, fealing the Top 
of each Cutting firft with common Pitch,. or 
fome fuch like Matter, and then put:them in 
the Ground, and keep them well watered: I 
fuppofe, if Cuttings, ordered after this Man- 
ner, ftrike root, they cannot fail of a vigorous 
Growth, as the Pafte they are inclofed in-con- 
tains every Thing agreeable to the Nature of the 
Plant itinclofes ; and {fo the Cuttings of every 
Sort of Zree may be ordered after the fame 
Manner. yore , : 

Could we by this, or Dr. Agricola’s Way, 
be.certain of the Growth of the Cuttings we 
plant, we fhould be fure of having fuch a 
Collection of Fruzt as we moft defire; for the 
Branches or Twigs may be cut when the Fruit 
isripe upon the Trees. This leadsmeto confi- 
der the Ule of Soap, which I was informed 
fome Time ago has an extraordinary Effet on 
the Vegetation of Trees, by anointing the Reors 
with it. 3. skh 
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. T was.told by acurious Botanift, that, in the 
Year 1720, hetran{planted a Bay-TIree of an 
Inch Diameter inthe Stem; but for the more 
convenient Carriage of it from Place to Place, 
he cut down the Plant, and left only 6 Inches 
of the Stem remaining; and at the fame Time 
~ cleared the Earth from the Roots, and anointed 
them well with common Soap; in this State 
he planted it in a Pot, and watered it every 
Morning ; the Confequence was, as he fays, 
that in one Month it had fhot out 3 Branches, 
each about 2 Feet long, out of the hard Wood 
of the Stem. This quick Vegetation feemed fo © 
extraordinary to me, that I could not help 
immediately inquiring into the Nature of Soap, 
and the Ingredients of its Compofition, which 
I found to be 4/hes of Vegetables, Ozls of Ve- 
getables or Fifh, or Tallow of other Animals : 
I concluded then that the A/bes and the O7/s of 
Plants might reafonably contribute to Vegeta- 
tion ; and the common Cuftom of manuring 
Lands in the Weftern and other Parts of Eng- 
land with Fith of feveral Kinds, made me 
_ judge that their Oz/ mutt contribute to the 
Growth of Plants ; andthe common Method 
of laying dead Animals to the Roots of decay- 
ing Trees, to invigorate them and reftore their 
Health, gave me good Reafon to approve of the 
Ufe of Soap, with which I have anointed fome 
Cuttings, efpecially of Vines, in “fune, which 
have preferved their Leaves frefh and green, 
and in Augu/t began to fhoot. 
But 
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But befides the Help which Soap may give 
to the Vegetation of Plants, Iam apt to believe 
it will be of great Ufe in the Removal of Plants 
to any great Diftance ; for what chiefly gives 
the Check to a Plant in its Removal, is, that 
the Air fhrinks and dries’ up the Vefiels and 
Parenchymous Parts of the Root, fo that they 
are not for a long while in a Condition to draw 
in their Sap freely; but I conceive that Soap — 
will help this Cafe, ifthe Roots are well anoint- 
ed with it when they are frefh taken out of the 
Ground, efpecially in fuch Plants as are Tap 
rooted ; and it will be farther of Ufe in keep- 
ing the Air from the Roofs after the Plant is 
fet in the Ground, till the Earth 1s firmly fet- 
tled about them. But as I have yet made but 
few Experiments in this Way, I fhall leave it 
to others to try fome few ordinary Plants with 
it, before they run the Hazard of a /arge Quan- 
tity; for whether it will agree alike with all 
forts of Plants, I cannot determine. 

As we have already taken notice of the moft 
remarkable Particulars relating to Plants, we 
come now to fay fomething of their Degrees 
of Growth, and their Progreffon in Weight and 
Stature, fromthe Time they were inclofed in 
the Seed, to the Fulnefs of their Perfection. In 
order to this I fhall begin with the Weight of 
an Acorn, and compare it with a full grown 
Oak, which it may produce ; I fuppofe about 
12 Acorns, frefh from the Trees, weigh an 
Ounce, and anOg-free in its moft perfect State, 

(which 
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(which I take to be 100 Years Growth) with 


its Roots and Branches, may probably weigh 


about 15 Ton; fo that in 100 Years a fingls 
Acorn weighing one 12th of an Ounce, has in- 
creafed its Weight 33,600 Pounds, which is 
537,000 Ounces, or an Increafe of Parts of e- 
qual Value with its firft Weight 6,4¢1,200; 
fo that one Year with another, for 100 Years, 
it gained 64,512 Parts, which is 5376 Ounces; 
for it would be ridiculous to imagine, as fome 
_havedone, thatan Acorn that had fhot vigoroufly 
the firft Year, fo as tobe perhaps 6 or 8 Inches 
high, fhould weigh as much as a Year’s 
Growth when the Jreeis 50 Yearsold; or that 
every Year, during the whole Time of its 
Growth, it gains equal Sums of Weight: No, 
the Cafe is quite otherwife, as we find by Ex- 
perience: The jirff Year the young Oak weighs 
about 3 Times asmuch asthe Acorn, and the 
fecond Year about 3 Times as much as the Tree 
of one Year, and the third Year 3 Times as 
muchas the /econd, and fo on in that Mathe- 
matical Progreffion, during the chiefeft Time 
of its Growth; not to reckon the Weight or 
Number of the Acorns, which it might reafon- 
_ ably bear, from about its 30th Year to the 
1eoth Year of its Age, which I conceive can- 
not belefs than 100 Bufhels, which may pro- 
bably contain in Number 384,000 Acorns; 
(for reckoning 60 Glands to the Pint, which is 
3,840 to the Bufhel, in 100 Buthels there will 
be the aforefaid Number) and if we fuppof 

"ae them 
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them to weigh after the Rate of 12 to the 
Ounce, the whole Amount of Weight will be 
32,000 Ounces, or 2000 Pounds. But I have 
been as moderate in this Computation of the 
Acorns, as inthe Weight of the whole Body of 
the Tree, with its Roots and Branches, which I - 
have only reckoned 15 Ton. Ionce remember 
that 4. Sacks of Acorns were gathered from one 
Tree, which amounted to 16 Bufhels; and 
then one may reckon 5 Bufhels to be the Pro- 
duce of a good Yree, one Year with another, 
which, for the Space of 100 Years, amount 
to 500 Bufhels, weighing (according to the. 
foregoing Account) 10,000 Pound, and are in 
Number 1,920,000; fo that if we allow the 
Weight of the Leaves and Hujks of the Acorns, 
which the fame rece produced in 100 Years, to 
be equal to the Weight of the G/ands, then that 
Tree has drawn Nourifhment from the Earth, 
Water, and Air, in that Period of Time, 
524,000 Pounds Weight, which 1s a wonder- 

ful Increatfe. | 
In Annual Plants, fuch as the Cucurbit or 
Gourd Kind, the Proportion of Weight in the 
full-grown Plant, compared with the Weight 
of the Seed, is muchthe fame with that in the 
Oak ; and the progreffive Growth of the Plant 
I fuppofe to be much like that of the Oa, in 
Proportion to the Length of its Life. In the 
Gourd Kind we may reckon a Seed to weigh a- 
bout a 32d Part of an Ounce, which Seed com- 
ing toexplain itfelf intoa P/ant of full Perfec- 
tion, 
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tion, will fpread its Vzme in 6 Months to fuch 
a prodigious Length, that I have meafured 
from the extreme Point of one Branch to the 
Extremity of another above 30 Feet, at which 
Time there were growing on it 5 large Fruit, 
weighing about 20 lb. a Piece one with the o- 
ther, andas many {mall onesas might probably 
weigh 30 lb. The Leaves, Stalks, and Roots, 
I fuppofe, weighed about 40 Ib: fo that the 
whole had gained in 6 Months near 170 Ib. 
Weight, which is87,039 thirty-fecond Parts of 
an Ounce more than theWeight of the Seed. The 
fruit of the largeft Kind of Gourd is of an Ege- 
like Figure, fometimes 2 Feet in Length, and 
the Diameter of its Breadth a Foot; and this 
vait Fruit is not longer than 40 Days coming 
to its full Growth ; now fuppofing it but 20 
Inches long, and 10 Inches thick, it then 
grows half an Inch in Length, and a Quarter 
of an Inch in Breadth, one Day with another. 
The Leaves of the fame Plant, when they 
are full grown, meafure about 10 Inches over; 
thefe, from their State in the Bud, till they are 
fully explained, require about 7 Days; fo that 
in the Progrefs of their Growth they are ex- 
panded about an Inch and an half one Day with 
another. Now when Vegetables grow with 
this fudden Increafe, I fee no Reafon why we 
_ may not obferve their Motion with a good M7. 
crofcope ; for every one knows (who has been 
converfant with Mzcrofcopes) that we have fome 
Glaffes which will magnify a fimple Point, 
| 2 fuch 
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fuch asis not bigger than a Grain of Sand, fo 
asto make it three Inches over, or fhew a Di- 
ameter of as much; then fuppofing an Inch 
andan half is the Produce of 24 Hours, and 
allowing that an Inch in Length is equal to So 
Points, then in 24 Hours the Leaf grows 75 
of thefe Points; and if we allow every one o 
thofe Points to meafure 3 Inches by the M@- 
crofeope, the Produce of a Night and Day is 
18 Feet g Inches ; fo that if wewere to fix a 
Microfcope over one of thefe Leaves,when the Sun 
fhines upon it, Ido not doubt but we might 
obferve the Circulation of the Sap in the Leaf, 
and have the Satisfaction of feeing the Plant 
erow, and its Parts move, much quicker than — 
the Minute-Hand of a Clock, and without 
Paufes or Refts in its Motion. 

'  Asthe Growth of Plants is thus eafy to be 
difcerned, and the Circulation of their Juices, 
and the Mode of their Generating, 1s now pret- 
ty generally received, fome unskilful People 
have alfo thought that fome of them had a 
Share in Senfation, as the bumble and /fenfitive 
Plants, the Wild or Spurting Cucumber, the 
Seed-Pods of Female Balfams, with others of 
the like Nature ; but this is far from Reafon, 
when we confider that the Fruit of the Wild 
Cucumber never flies from its Vzne till its Veffels 
are over-replete with Juices, which is the fame 
Cafe with the Seed-Pods of Balfams, whofe 
Parts are fo full when they are quite ripe, that 
the Pod burfts open upon the leaft Touch; but 

| the 
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the falling down of the Leaves of the humble 
Plant, and the clofing of thofe of the fenfitive, 
feems. either to proceed from the Tendernefs of 
the Veflels, which convey their Sap into them, 
and faften them to the Zwigs they grow upon, 
or elfe that they cannot bear any Cold or uncom- 
mon Motion of the Air. For ina warm Day, 
when the Air is ferene, thefe Plants, if they 
ftand abroad, are not affected by it, or will 
{carcely give way, though they are touched 
with fome Violence; but if the Weather be 
cool, they are feemingly declining, and refift 
the Touch without any Alteration. On the 
contrary, when they are kept continually un- 
der Glafies, and the Sun fhines upon them, 
they do not only decline if they are touched 
with the Hand, but are fubje& to the fame Al- 
teration by any extraordinary Preffure or Mo- 
tion of the Air, made by a Fan or Handker- 
chief at fome Diftance from them; and I ob- 
ferve that they never appear in a right State of 
Health, or have their Leaves expanded, from 
the Time of the Sun’s fetting till it is rifen. 
Thus I think I have remarked what is moft 
neceflary to be obferved in Plants, and may be 
fufficient to give us an Idea of their Share of 
Life and Growth; they have perfec? Form, e- 
very one according to its ‘Tribe, and may be as 
eafily diftinguifhed from one another, as the 
various Bodies obfervable in the mmal King- 


dom. 
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Explanation of the Figures relating to Chap, II, 
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Fig. II. Tbe Echinomelocaétus, or Melon- 
Thiftle, growing in Nevis, St. Chriftophers, 
and others of the Carribbee Iflands, commonly 
called, in thofe Parts, Turks-head, or Popes- 
head. | 

Fig. 1V. Lhe Upright Torch-Thiftle, grow~ 
ing wild in Jamaica, and other Parts in the 
Welt-Indies, near the fame Latitude. 

Fig. V. The Optuntia or Indian Fig-tree, 
growing im Carolina, and about Florida. 

Fig, VI. 4 Shoot of the foregoing Plant Soe 
ang its Leaves, 
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Of Immoveable Sueiu-Fisu, and of fuch as 
have Local Motion; with Variety of Obfer- 
vations upon the refi of the Fisu-Kinpb in 
SaLT and Fresu Waters. 

fF AVING taken notice of fuch Plants as 

i A are efteemed the moft perfec#, and made 

mention of the moft remarkable Particulars re- 

lating to their State of Life and Manner of 

Growth, I come in the next Place to treat of 

thofe Bodies, which, hike Plants, want Local 

JMotion, but have fuch a Share of Animal Life 

as 
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as to afford them the Power of Senfa- 
tion. 

Of thefe there are the Oy/fer, the Mujfcle, the 
Cockle, the Barnicle, &c, which are never cap- 
able of removing themfelves from their firft Sta- 

tion, as far as I can yet learn, notwithftand- 
ing we find of them zz and adout fome Shores or 
Rocks, where they had not been obferved be- 
fore; but this happens from the Spawn of 
them, which flits upon the Waters, and iscar- 
ried from Place to Place by the Winds or 
Tides. 

It is remarked by fome curious Obfervers of 
Nature, that fuch Shell-Fi/h as are immovable are 
Androgynous ; that is, each refpectively pof- 
fefies the Male and Female Parts of Generation, 
fo as to be capable of impregnating itfelf with- 
out the Help of another of the fame Kind; 
which is the fame Cafe with that which I have 
mentioned to be natural to Plants, which are 
each of them confined to their feveral Stations, 
without the Power of feeking at any Diftance 
one of a contrary Sex; for which reafon we 
may judge that the neceflary Parts, for propa- 
gating of their refpective Kinds, were thus dif- 
pofed by Nature. 

The Oyfer has its Situation under fuch a 
Depth of Waters, as feldom or never to be left 
uncovered by them; but the Mu/cle has gene- 
rally its Situation in fuch Places upon the Shore, 
or Rocks,as by the Fall of the Tides they become 
expofed to the open Air ; and commonly are 

F 4 found 
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found in Beds of large Extent, fometimes co- 
vering near an Acre of Ground, as we may 
find in feveral Places on our Englifbh Coatfts : 
The Cockle is always bedded in the Sand upon 
thofe Shores that are uncovered at low Tides, 
and are feemingly fed like Earth-Worms, 
which draw their Nourifhment only from the 
Earth or Sand which paffes thro’ their Bodies ; 
but Mu/cles and the Oy/fer we often find will feed 
upon Sea-Weeds when they can come at them ; * 
though I am of Opinion that their moft ordi- 
nary Food 1s Mud and the Wath of the Sea. 
About three Miles from Colche/fer there are little 
Pits near the River, which receive the Tides at 
High-Water, in which they place Baskets of 
Oyfiers newly brought from the Sea, letting 
them remain about 15 Daysor 3 Weeks, to 
purge themfelves from their natural Food, and 
grow green by feeding upon a fort of Crow-— 
Si/k, which is in great Plenty in thofe Pits ; 
and then they are reckoned in a right State for 
Barrelling up for the Markets, and are allowed 
to be much better relifhed than any other Oy. 
fers found in our Briti/b Seas, tho’ there are 
much larger about Lenby and Milford-Haven, 
In fome Parts of the Eaft-Indies there are Oy- 
fiers of that prodigious Size, that a fingle Shel/ 
will weigh above 100 Weight: Mr. Pocock, one 
of the Chaplains to the Royal Hofpital at Green- 
wich, has one of them in his Cabinet of Rari- 
ties, What we may obferve more particular- 
ly in this Species of Sde/l-Fi/b, is firtt, that they 
| have 
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have no bony Subftance within their flefhy Parts; 
nor do they enjoy the Benefit of Sight, Hear- 
ing, or Smelling, that I can yet difcover; nei- 
ther indeed do I think the neceflary Organs for 
thofe Senfes can reafonably be fought for in fach 
Bodies as have a fix’d State of Life; the Senfes 
of Feeling and Tafting being fufficient for the 
Maintenance and Support of them. Thefe en- 
joy a more perfect Share of Life than Vege- 
tables, which have only a Degree of Life, with- 
out any Senfe that we can yet find out. Again, 
as the Bodies of thefe She//-Fi/h, of them{elves, 
would perhaps be fubject to the voracious Ap- 
petites of the Fi/b of Prey, Nature has wifely 
given them Coverings or Cafes of fo harda 
Subftance as to fecure them from that Danger. 
Thefe Shei/s have a kind of vegetative Growth, 
and have alfo Veffels of Communication with 
the Animal they contain ; fo that it feems as if 
the Juices of the one were neceflary for the 
Support of the other ; which Cafe is well worth 
the Confideration of the Curious, as it is partly 
the fame in the Folium Ambulans, or W. alking- 
Leaf, which I fhall treat of at large in the 
Chapter of In/ects, 3 

There are yet many other Kinds of zammove- 
able Animals of the Waters, which I might 
have mentioned in this Place; but at prefent 
I thall content myfelf with giving but a few 
Inftances of fuch Things obfervable in Nature’s 
Works, as may tend to explain to us what 
Affinity the feveral created Bodies have one to | 


another, 
\ 
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another, both with regard to their Frame, and! 
their Power of Growth and Motion: And for: 
better Information, fhall chiefly draw my In- 
ferences from fuch Subjects as may be come at 
with the greateft Eafe. 

The next I fhall take notice of is the Scallop 
and Peéluncula, which lait have a perpendicular 
Motion in the Water, raifing themfelves from 
the Bottom in a right Line to the Surface, by 
flapping their She//s with avery quick Motion ; 
and I fappofe the Scallop, which feems only to be 
a larger Kind of them, has likewife the fame 
Mode of Motion, which is worthy our En- 
quiry. | 

I have juft now met with fome very curious 
Obfervations of Mr. Leuwenhoek’s, relating to 
Mujcles, in the Philofophical Tranfactions, N° 
336, and efpecially tending to prove them 4n- 
drogynous. This learned Gentleman firft ob- 
ferves that Mufcles lay their Eggs in Strings, 
regularly placed one by another upon the Out- 
fide of their Shed/s, and that this Spawn or Egos 
continually increafe in Strength till they become 
perfect Mujfcles, at which Time Part of their 
Ligg-fhells is difcoverable upon the outward Co- 
vering of the 7/h, till that Coat is hardened or 
changed into a firm Sdel/l. 

The next Obfervation was made in Winter, 
upon the Ovarzum or Egg-Neft : At that Sea- 
fon our Author difcovered fome of their Eggs 
were placed on the Outfide of the She//s, while 
others were yet lodged in the Ovaries; thefe 
| unborn 
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unborn Mu/cles had their fharp Ends faftened to 
the String or Vefiels by which they receive 
their Nourifhment. Some Days afterwards 
he obferved 25 other Mu/cles that had not yet 
placed their Eggs upon their Shells ; from thefe 
he took a great Number of Eggs, which he 
examined with the Micro/cope, and found fome 
of them fo fmall, that he could but juft ob- 
ferve the Figure of them; from others he took 
fome that were larger, of a brownifh Colour, 
mixed with little Specks ; in thefe Eggs he dif 
covered fome of the Parts of the little Fz/h, but 
the fmaller Figgs are tranfparent. In fine, ha~- 
ving examined a great Number of Mu/cles, and 
found the Ovaria or Egg-Ne/'s in them all, he 
concludes, that every Mu/cle brings forth 
young ones, laying them not only upon their 
own Sells, but upon thofe of others ; fo that 
fometimes a Muj/cle is quite covered over with 
Fees. He tells us, that it is his Judgment, 
after feveral Obfervations, that moft of the 
Shell-Fifh bring forth their Young without the 
help of Males; each particular P7/b impreg~ 
nating itfelf ; for thatin all thofe Mu/cles which 
he had obferved, he found in the {malleft Par. 
ticles of their Beards, by the help of Microfcopes, 
that in each Part (which was not the rooth Part 
fo big as acommon Grain of Sand) there was 
a vaft Number of Motions, which remained 
for fome Time after it was taken off from the 
Body of the Mujcle. In thefe Parts he has {c-, 
veral Times obferved Anima/lcules {wimming ; 

and 
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and the fimall Parts that lay round about were: 
put into fuch a Motion, that he fays one may 
be aptalfo to take them for Animalcula ; and 
this gives me reafon to believe that the Beard’ 
of the Mu/cle may perhaps do the Office of the 
Male Part. But this is only Conje€ture, and 
deferves to be more duly confidered. 

As to the Food of Mu/cles, he gives usroom 
to fuggeft that it is the fineft Sandy Parts, and 
fome Kind of Sea-weed ; for he has been as ac- 
curate in the Defcription of the Stomach, as he 
has been in his Enquiry after thofe Parts which 
are appointed for Generation. r 

We fhall next treat of fuch Shell- Fifh as have 
Local Motion ; fach as Lobfters, Crabs, Star- 
Fifh, &e. 

The Habitation of the Lod/er is in Holes a- 
mong the Rocks, where the Sea never leaves 
them ; they have a Power of moving forwards 
with great Nimblenefs, either by fwimming in 
the Water by the Affiftance of their 8 tmaller 
Legs, placed 4 on each Side, or the Flapping 
of their Tail, or the Fins lodged under it. 
Thefe Fins are edged witha kind of Fringe, 
the better to hold for fome Time their Spawn, 
which is not much unlike Cole or Cabbage Seed, 
but chained together. Its Motion at the Bot- 
tom of the Sea, or upon the Rocks, is affifted 
by its larger C/aws, wherein they have fo much 
Strength as to refift a Force equal to 60 Pound 
Weight ; and by means of Muj/cles in thofe 
Claws, are capable of pinching any thing they 

can 
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can lay hold on with that Strength, that it re- 
quires a confiderable Force to make them quit 
their Hold; and, as I am informed by fome 
Lobfier Fifhers, willrather lofe their C/aw than 
part with what they have laid hold of: Which 
brings to my Mind what is related of them in 
the Memoirs of the Royal Academy of Paris, for 
the Year 1711, where it is reported, that if 
one of the larger C/aws is broken off, and the 
Lobfter till remains in the Sea, it will grow a- 
gain, or be renewed; which is the Reafon, per- 
haps, that we feldom find the large Claws of 
the fame Lodfer both of one Bignefs. If this 
be true, we may fuppofe that the State of 
Lobfters is partly Vegetable, partly Animal; for 
Vegetables have a Power of renewing their 
Boughs or Branches when they are broken or 
cut off; but no Animal that I know of has the 

Power of renewing a loft Limb. 
To affift them in catching their Prey, they 
have two Eyes, and two jointed Antenne, which 
reach aconfiderable Length before their Bo- 
_ dies, and in which I fuppofe there is contained 
their moft fubtile Senfe of Fecling, even fo as 
to give them notice by the trembling of the 
Waters of the Approach of their Enemies, 
- which are out of the Reach of their Eye-fight ; 
or perhaps to feel out their Food lying at the 
Bottom of the Sea, which the Situation of their 
Eyes cannot allow them to difcern. For the 
better Maceration of their Food before it enters 
the Stomach, their Mouths are guarded by 4 or 
5 Pair 
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5 Pair of toothed Jaws, each of which hasa 
Power of acting by itfelf, 

I have not yet had Opportunity of fatisfying 
myfelf, whether there are Male and Female 
Lobfters, or whether they aét in Generation as 
Suatls do; that is, if each refpective Lodfer, 
in the Time of Coupling, performs the Male — 
and Female A&t at the fame Time: For in all 
the Lodffers I have opened in the Months of 
“fune and “fuly, I find either the Spawn is ex- 
cluded from the Body, and lodged among the 
Fins under the Tail; or elfe I have obferveda 
Spawn-like Body (which I fuppofe to be the 
Ovaria) running through the Flefh of the Lod- 
fter, froma Place near the Stomach to the O- 
rifice under the Tazl-Fins. But this Matter 
I fhall treat of more at large, when I have had 
Opportunity of examining it with more Exact- 
nefs. 
_ The Natural Hiftorians have reckoned near 
30 feveral Sorts of Lobffers, all of which are 
clothed with She//s ; and by what I can learn, 
there are not fewer Kinds of Crads, fome of 
them very poifonous: The larger Sorts of them 
are commonly found among the Rocks, and, 
like Lodbfers, are never uncovered by the Wa- 
ters; but the fmaller Kinds are often found up- 
on the Shores at Low-Water. I do not yet 
know that any of this Race have the Power of 
Swimming, or have any Parts analogous to 
Fins. 

| The 
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The Craé which I fhall chiefly take notice 


of, is that Sort commonly found upon our Ezg- 
lifh Coaft: It islike the Lobfer, with regard to 
its Number of Legs and large Claws, whofe 
Texture and Parts are nearly the fame with 
thofe of the Lod/fers; their Body is placed in 
the Centre of their Legs, like that of the Spz- 
der, but their Motion is Latitudinal or Oblique, 
contrary to that of the Lobfer, which is Di- 

ret: This Side-Motion of the Craé, I fuppofe, 

happens for want of that jointed Tail to guide 

it in its Motion, which ferves partly as a Rud- 
der to guide the Lobffer forward. ‘The Eyes 

of the Crabare more prominent from the Body 

than thofe of Lodfers, and are fo fituated, that 

they can turn them to any Point which they 
are prompted to move to; for which reafon I 

fuppofe they are wanting of thofe Antenna, or 

Feelers, which we obferve in Lodffers ; but fome 

remark that their Side-Movement is directed by 

their right Legs, which they fay are always 
larger than the /eff. I fuppofe the Manner of 

» their Generation is fomewhat like that in Lod- 
_fters, although they want thofe Fzms under the 
Tail for the Prefervation of the Spawn. Forl 
have obferved in the fmaller Kind of Craé, 
_which I fuppofe is in moft Refpects analogous 
to the larger Sort, that the #ggs are preferved 
in a Knot clofely linked together immediately 
under the Apron, after they are excluded from 
the Body of the Mother; and the Time of 
: their 
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their Spawning is the fame with that of Lo. 
fiers. 

The Star-Fifh is another Genus of moveabhi 
| Sell-Fifh, tho? its Motion is trifling in Com- 
parifon with the former; and of thefe there ar 
_feveral Kinds, tho’ Ihave fen but 3 Sorts, ure: 
the Stella Marina Major, the Stella Maring 
Minor, and the Stella Marina Arborefcens 


worth the Contemplation of fuch curious Per-. 
fons as live near the Sea, where every Day they’ 
have Subjects enough to employ their Curiofity, 
and improve their Underftanding, | 
I now come to treat of fuch other Shell-Fi/h 
as move from Place to Place, by Means of an 
undulating Motion of their flefhy Parts out of | 
the Shel/, after the Manner of Snails: Of thefe 
there are fevera] Kinds, fome of which can 
{wim or creep at their Pleafure ; and others on- 
ly creep upon the Sands or Rocks, The Pe- 
riwinkles or W, ater-Snatls, whether in the Sea 
or 
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ot in the Rivers, have the fame Mode of Mo-« 
tion; we may obferve them {wimming on the 
Surface of the Waters, with their whole Body 
and Shell reverfed in the Water ; fo that they 
feem to take hold of the Air, and to receive that 
Refiftance from it, which common Snailsdofrom 
the Earth, or other folid Bodies which they creep 
upon. They have a Power of contracting 
their Bodies fo as to inclofe them in their Shells, 
and at their Pleafure to relax their Parts, or ex- 
pand them to fuch a Degree, as to fill up twice 
the Space of the She//. The Flefh of thefe 
Creatures is Vz/cous, and of a porous Texture, 
by which Means they have a Power of adding 
continually to the Growth of their Shel, or 
reinftating any broken Part of them; for the 
Vifcous Matter contained in their Bodies iffues 
out in great Abundance to any fractured Part of 
the Sée//, and foon hardens and joins itfelf with 
it. So likewife when the Bodies of thefe Crea- 
tures grow too big for their Shel/s, a Supply of 
the fame Juice ferves to enlarge their Coverings, 
TI fuppofe their Generation is much the fame 
with that of Lend-Snails, which fee hereafter. 
The Chief of this Clafs is the Nautulus, Pur 
pura, Strombus, Murex, Buccinus, Trochus, 
Concha, &c. the Beauty of whofe Shells, with 
the furprifing Variety in their Stru€ture, is as 
tematkable as the Diverfity of Feathering in 
Birds, or the various Colouring and Spotting 
of their Eggs. The great Extent of feveral of 
thefe Shells is furprifing, fome of them weigh+ 
G ing 
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ing near 10 Pounds a-piece, without the Anz= 
mals inthem. But whoever would fatisfy their 
Curiofity in thefe Matters, may have Recourfe 
to the excellent Cabinets of Sir Hans Sloane 3 
the J4ufeum of the-Royal Society, London ; Mr. 
Vincent at Harlem; Dr, Ruyfhb and Mr. Alber 
tus Seba at Amfterdam ; where they’ may be- 
hold with Admiration the Beauties collected by 
thofe learned Gentlemen. But that we may 
have fome farther Account of the Creatures 
which inhabit thefe teftaceous Bodies, let me 
once more recommend the Obfervance of them 
to thofe. Gentlemen who have the Pleafure of 
living near the Sea. | | 
1 come now to treat of fuch Fifh as are In- 
habitants of the Sa/f and Fre/h Waters, that 
are framed for {wimming only, and are of fuch 
_ a Compofure and Texture of Parts, as to 
breathe only an Element as denfe as Waters; 
for the Air to thofe Creatures is too fine and ra- 
rified for them to fubfift in; fuch as is the Cafe 
of fome Animals, which are taken up upon 
high Mountains; for there the Air is fo much 
thinner than the ufual Air of their Breath in 
their natural Station of Life, that it does not 
contain nourifhing Particles enow for their 
Subfiftance; and has the fame Effe@ upon 
~ their Bodies as they would find in the Receiver 
of the Air-Pump, if the more heavy Parts of 
the Air were drawn out: So likewife the _Ayi- 
mals of the Land cannot inhabit the Waters 
without Suffocation, any more than the Inha- 
| bitants 
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bitants of the Waters can live upon the Land, 
or in the feveral Stations of the Air. 

Asthe Fi/h 1am now treating of have their 
Motion and Paflage from Place to Place by 
fiwimming only, it would be to tax Nature 
with an Indifcretion to expect any other Parts 
aboutthem, but what are neceflary for fuch a 
Life and Motion. We plainly difcover, by 
many Proofs, that the Water is to them of no 
more Ufe than Air is to Mankind. Every 
Fifbh, according to its refpeive Tribe, has a 
Food natural to it, as Land Anzmals have, and 
without that, the “Waters are not fafficient to 
maintain them. 

_ The Food of Fifhes iseither Plants or Herbs 
of the Waters, In/ects, or other Fi/h ; it is for 
this Reafon that they pafs from Place to Place 
at certain Seafons, in Search of their proper 
Food. Jam informed that even Whales go in ‘ 
Troops from the moft Northern Parts, as far 
as the Coaft of Guinea, and other Places near 
the Line, where the Sea is fullof Weed, at a 
certain Seafon of the Year, and there couple as 
Animals do, and then in due Time return to 
their Northern Station. The Whale is Vivi- 
- parous, and fuckles her Young, which, I am 
told, never exceed 2 in Number, Some few 
Years fince feveral 100 young Whales were 
driven on Shore upon the Jri/h Coaft ; and of 
late Whales have been taken far South in the 
We ss Ocean, tho’ Jorg for them has been 


long 
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long practifed in the Northern Seas, as believ- 
ing ic their only Refidence. 

Mackarel, Herrings, and many other Kinds 
of Fifbh, have their Seafons of coming upon our 
Coafts; as well to feek their proper Food then 
in the Channel, and in our Rivers, as to lay 
their Spawn ; and I have not heard that any of 
thefe Paffing Fi/h have been found in our Seas 
but at the common Seafons. It is likewife to 
be obferved, thatthe Fi/b of Paffage {wim al- 
ways in Shoals, and are as punétual to the 
Times of their coming and going, as the Tem-~ 
per of the Seafon will permit: Sometimes a 
ftrong Wind or cold Weather will keep them 
back 15 Days later than their ufual Time; and, 
onthe contrary, I have known them come in- 
to the Channel and our Rivers a Fortnight foon- 
er than they ufed to do, when the Weather 
~ has been warm, or the Wind fat to drive them 
in: But it is no Wonder that their Seafon of. 
Paffage depends fo much upon. the Temper of 
the Air, feeing every Thing which is proper 
for their Food is equally depending upon the 
Weather. The Sea or River-Weeds muft have 
a certain Temperature of Air to bring them 
forward; the Injeé#s of the Waters, @c. de- 
pend alfo upon the fame Caufe for their hatch- 
ing ; and if our Paffage-Fi/h are Fi/b of Prey, 
the Fi/b they prey upon will not run before 
them, if they cannot meet with neceflary 
. Food. 

As 
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As to the Time of running or paffing of each 
particular Kind of Fz/b, it muft not be expect- 
ed that I fhould give an exact Account of them ; 
my Obfervations have not been fufiicient ro re- 
mark the Seafons when the feveral Sorts of 
Fifhb come into our Rivers. But if we may 
believe the curious Obfervers of F7/h, they have , 
two Modes of Generation ; the Sguameous of 
Scaley Kind of them lay their Eggs or Spawn 
in fhallow Water, and the Mi/ter or Male co- 
vers it with a prolific Juice as foon as it 1s ex- 
cluded from the Body of the Female; and when 
the Waters, by means of the Weather, become 
ofa certain Temperature, the Spawn hatches at 
once into little Fi/b, which for a certain Sea- 
fon fwim and feed together in Shoals, not caring 
to mingle themfelves with the Spawn or young 
Fry of others, till they are capable of fhifting 
for themfelves. It is remarkable, that the 
fmaller they are, they delight in the fhallower 
Waters, and as they gradually increafe in Big- 
nefs make towards the Deep. 

The Cetaceous Kind for the moft Part are faid 
tocouple; and in feveral Kinds of them we 
may plainly difcover the Male and Female Parts 
of Generation. Some of them are Oviparous, 
and others Viviparous. | 

The Number of Spawn laid by fome Fi/h is 
almoft incredible: The Roe of the Cod-Fi/h, 
for Example, in the Space of a Cube of 
2 of an Inch, contains 250 Eggs; and accord- 
ing to that Proportion, the whole muft contain 
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about 1,000,000. The great Mr. Lewenhoek tells. 
us, that in the Space of a {mall Sand of the. 
Male-Seed of the Cod-Fifh there are above 
_ 10,000 Animalcula, Now fuppofing that every 
Pegg or Spawn of a fingle Cod-Fifh thould come 
to Perfection, and that in 5 Years Time every 
one of thofe Fi/h fhould be capable of producing 
others, fuppofing only half of them Females, the 
Increafe of them would then be 5,000,000,006; 
and 5 Years afterward, by the fame Reckoning, 
there would be an Increafe of about a thoufand 
Miriads of Miriads; which Increafe, in the 
Space of to Years, from one fingle F7/s, would 
give us room to fuppofe, that in 1000 Years, at 
that rate, the Cod only fo propagated ‘would 
fill up more Space than the whole World con- 
_ tains. But we are notto imagine that this'vaft 
| Number of Spawn or Eggs can all of them be 
prolific, nor is it without the Hazard of being 
devoured by other Fi/h, or of being deftroyed 
by other Accidents: Ifonly a aoth Part of that 
which is laid annually in the Sea comes to good, 
the Waters would hardly be able to contain 
its Produce. Nor are the F7/ of the Rivers and _ 
Lakes lefs prolific, confidering their Propor- 
tion. A Carp does not {pawn lef than 20,000, 
and perhaps a Tench £.as many; and T believe 
we may lay it down as a general Rule, that the 
more Enemies a Fifh has to -itfelf and its In- 
creafe, fo Nature has taken Care to provide it 
with fuch a Capacity of increafing, or propa~ 
gating its Species, that there iga due Allow- 
ba: oe | ance 
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ance to make good all Loffes that may hap~ 
en. 

It is my Opinion, that moft Kinds of F/b 
are partly dictated by Nature to fhiit their Place 
about Spawning Time, as well for the Prefer- 
vation of their young ones as for the Sake of 
their Food. And it is obfervable, thatthe Pa/- 
Jfing-Fifh, after they have fpawned, find out 
fome other Station, perhaps becaufe they would 
avoid thofe Fz/h which would prey upon them, 
if they were to ftayin the fame Place. 
-. The Forms and Texture of the Partsin P7/h 
_ are as various as what we find in the Vegetadle 
Kingdom : Every one is provided with necefla- 
ry Parts to defend itfelf againft, or to avoid, 
its Enemies. The Plyzng-Fi/b has Fins of fo 
ereata Length, as to do the Office of Wings 
in the Air fora certain Time, till they become 
dry, as well as ferve them for Conveyance from 
Place to Place in the Waters: By this Means 
they avoid the Dolphins, who purfue them for 
Prey. One of thefe Sort I have delineated in 
Plate VIL. Fig. I. taken from that of our Roy- 
al Society. The Sword-Fifh and Saw-Fifh I 
have alfo taken the Figures of, (from thofe 


at Salter’s Coftee-Houfe at Chelfea) to fhew- 


what Weapons Nature has provided them with 
_ for their Defence ; which makes me fuppofe 
that they are not without Enemies to prey 
upon them, notwithftanding they fometimes 
meafure 6 Feet in Length, And, to fet afide 
_ the fabulous Account of the Syren or Mermaid, 
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T have likewife, in the fame Plate, added the; 
Figure of the true Mermaid-Fi/h, as it is now 
preferved in Mr, Salter’s Colleétion of Rari- 
ties. 

The Orbis Echinatus, and Lanthorn-Fifh, 
are alfo naturally guarded with Spines which co- 
ver their whole Bodies, {0 that no kind of Fifh, 
be they ever fo voracious, dare attempt them, 
Nor is the Perch without its Spines in the back 
Finn, which it can raife up at Pleafure for its 
Defence, when its Enemy draws near. 

But it is not only by thefe natural Arms or 
Weapons that F/B preferve themfelves, or their 
Spawn, from the Fi/b of Prey ; they have like- 
wife a natural Cunning, which furnifhes them 
with Contrivance to make themfelves Nefts or 
Cafes of Shelter for them elves and their Spawn ; 
an Inftance of which I have lately been agree- 
ably furnifhed with by the learned Fobn Hall, 
Efq; Serjeant at Arms, who made mea Prefent 
of a Tickleback’s Nett, which he obferved the 
Structure of from near the Time of its Begin- 
ning, till it was brought to the Perfe@tion it is 
in the Figure: Itis compoted of little Fibres of — 
Roots, {fo placed together, as to leave an hollow 
Tube in the Middle, which I fuppofe was rather 
compofed to lay the Spawn in, than fora Lodg- 
ment for the P7/> itfelf; for the Tickleback has 
a {harp Thorn in its back Fin, which I fup- 
pofe 1s fufficient to defend it from Fifh of Prey ; 
but as they always live in the thalloweft Water, 
fo their Spawn would be too much expofed i | 
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the Swallows, or other Birds, which delight to 
be near the Waters, was it not to be defended 
from them by fome fuch like Covering, About 
the End of May, or Beginning of ‘fune, is the 
Time when thefe little Builders are at Work. 
And fince we have this Inftance of the Con- 
trivance of one Kind of F//) for its Prefervation, 
or the Prefervation of its Young againft Ene- 
mies, we may as reafonably conjecture that o- 
ther Sorts of Fz/b have their refpective Methods 
of building Nefts or Shelters for their Security, 
which is no more than all Birds do, tho’ after 
different Manners, And indeed we do not find 
any living Creature whatfoever that has not 
fome Senfe or other which guides it to the Stu- 
dy of its Prefervation: Even the Cados-Worms 
have each refpectively, according to its Tribe, 
a Mode of making its Cafe or Lodgment after 
a particular Manner, to defend theméfelves from 
the £7/b which are very voracious of them. One 
Kind makes its Covering of the Points of Ra/bes, 
another of {mall Shells, and a third of fallen 
Leaves, which, by Means of a V7/cous Matter, 
they glue and cement together in fuch a Man- 
rer that it is hard to feparate them. The three 
Kinds which I here mention, are taken from 
the curious Cabinet of Mr. Dandridge in Morc- 
_ fields, where there are many other Sorts of them 
among his numerous Colle¢tion of Englifh In- 

Secbs. 
Fifb {eem to enjoy the Power of Sen/ation as 
perfeétly as any other Animal, Their Sight 
| can 
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cannot be difputed, and even feems to exceed 
the Sight of many Animals for its Quicknefs 5 
and I fuppofe their Tafting and Smelling are not 
leis perfect; for we find moft Kinds of Fé 
will take one Bait rather than another, altho’ 
they aré compofed of feveral Ingredients, and 
have no regular Form; which feems to deter- 
mine that either their Tafte or Smelling is more ~ 
pleafantly affected by one thing than another, 
But indeed I do not find that the curious Ob- 
fervers of Fi/h are of Opinion that they want 
any senfe but that of Hearing ; and even they 
do not determine whether that Senfe is abfo. 
lutely wanting or not: ButifI may beallowed 
to judge from an Experiment I have made upon 
Carps in feveral Places, I believe it will be allow- 
ed that they enjoy that Sen/é as well as the reft. 
At Rotterdam, in a Garden belonging to 
Mr. Eden, a very curious Gentleman, I had - 
ihe Pleafure of feeing {ome Carps fed, which he 
kept in a Mote of a confiderable Extent ; the 
Occafion of my. feeing thefe Creatures, was 
chiefly to fatisfy me that they were capable of 
Hearing. The Gentleman having filled his 
Pocket with Spinach-Seed, conducted me to 
the Side of the Mote, where we ftood mute 
for fome Time, the better to convince me that 
the £7/h would not come to us till he called 
them. At length, being defirous to fee the E- 
vent, he called in his ufual Way, and imme- 
diately the Fz/b gathered together from all Parts 
of the Mote in fuch Numbers, . that there was 
five hardly — 
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hardly room for them to lie by one another; 
and then he flung fome Spznach-Seed among 
them, which they devoured very greedily. This 
alone would have fatisfied me that [4/4 had the 
Senfe of Hearing ; but upon ‘relating the Story 
to fome curious Gentlemen, I was told, that at 
Sit Wiliam Bowyer’s, near Uxbridge, thereis a 
Pond of Prkes or Facks, which they call toge- 
ther at Pleafure, and I think is more furprifing 
than what I have mentioned of the Carps; for 
the Pzke is held to be a more wild, untameable 
Pi/h than the Carp ; and as it isa Fi/h of Prey; 
it has been thought impoffible to civilize it, or . 
make it any way familiar with Mankind.There 
are indeed many Inftances of Carps, and Yench, 
which will come of their own accord, at certain - 
Times, to fome particular Part of a Pond to be 
fed ; but I fuppofe they have been trained up 
from the firft Year to feed at one Corner of the 
_ Pond rather than at another ; that is, when 
one Part of a Pond has been continually fup- 
plied with fuch Ingredients as are proper Food 
_ for them, either by means of an accidental Drain, 
or defignedly. 

I have this Year taken a large Parcel of 
young Fi/h, juft after hatching from the Spawn, 
_ and have kept them near 3 Months in Earthen 
Pans, with a little Earth at the Bottom ; the 
Fifh are of feveral Kinds, and donot only thrive, 
but are now fo familiar, that upon my Ap- 
proach they come in Shoals to the Side of the 
Pans to be fed: The firft Thing I fed them 

a with 
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with was Wheat Flower fcattered upon the Wa-. 
ter, for the Fi/b were then fo fmall that they 
could not fwallow any Thing larger than a 
Grain of Flower: At the fame Time I gave 
them frefh Water from the ZAames, which I 
{uppofe was not without fome nourifhing Parts 
in it ; but now they are large enough to feed 
upon {mall In/fecs, and little Bits of Pafte made 
of Flower and Water, which they readily catch 
at, as foonas I fling it in. Towards the Win- 
ter I defign to inlarge their Bounds, and I fup- 
pofe then, with a little Care, I may keep them 
to their familiar Way of Feeding, where and 
when I pleafe: For I find it is with Fif, as it 
is with Bzrds or other Animals, that the beft 
way to civilize them, is to have the Manage- 
ment of them when they are very young, and 
by that Means they may be brought to do any 
Thing within the Bounds of their Comprehen- 
fion, or that is agreeable to the Stru@ure of 
their Parts; and their Memory is fo conftant, 
that, after this early Impreffion, they hardly 
ever forget it. But the Docility of FZ, I be- 
lieve, does not exceed what I have here re~ 
lated. © 
To confider the Parts of Fi/h more particu- 
larly, we may obferve that every Kind of Fi 
has its Jaws framed for the taking and mace- 
rating of its particular Sort of Food: Such as 
feed upon Weeds and Injects have feldom any 
Teeth ; but fuch as prey upon other Fi/h have 
1, 2, or more Rows of Teeth, for the better 
| erinding 
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grinding their Food. The Gills of the Cod- 
Fifb are guarded with Tooth-like Bones, which 
I fuppofe are no lefs contributing to Macera- 
tion than Teeth themfelves. The Frms are 
in Proportion to the Bodies of the Fi/h they 
relate to, and ferve as Oars to row them from 
Place to Place, and raife them to any Height, 
or fink them to any Depth in the Waters, 
while the finny Part of the Tail ferves them as 
a Rudder to guide their Courfe. And for the 
more eafy bending of their Bodies, their Back- 
bone confifts of very fhort Vertebre, {0 joined 
together, that their Tail may be eafily bent up 
to the Head ; and that fuch bending of their 
Bodies may meet with no Obftruction from 
their outward Coat, the Scales are fo regular- 
ly placed in Rows one over another, and co- 
vered with fuch a vz/cous Matter, that they give 
way without Difficulty to the Motion of the 
Fifh’s Body, and flide with Facility thro’ the 
Waters. | 

The Scales of Fifhes are as remarkably dif- 
ferent, as the F7/hes are various which have them 
for their Covering ; and many of them, being 
examined with Microfcopes, are of very fur- 
_ prifing Figures, fome of them not unlike the 
| Shells of Peétuncule. All Fifb indeed have not 
Scales, but fuch Skins as are of a Leather-like 
Subftance,and vz/cous on theOut fide; andI think 
this laft Kind are moft of them, if not all Vz- 
viparous, bringing forth their Young perfectly 
formed, I am aflured by many Fifhermen, 

that 
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that they frequently take at the Buoy of the 
Nore, about Chrifimas, a Fifh which they call 
a Coney-Fifh, fomewhat like an Ee/; and at 
that Seaton they are full of young ones, alive, 
and very nimble in their Motion; and I am of. 
Opinion, at that Seafon of the Year, which 
is the Time when Eels do bed, or lay them- 
felves up in the Mud, we might difcover the 
Manner of their Breeding. : 

The Share of Life which fome Fi/h poffefs 
is very remarkable, and is fomewhat like that 
we obferve in fome Injfects: The Eel, for Ex- 
ample, being cut to Pieces, maintains Life and 
Motion, for feveral Hours, as if every Mujcle 
of its Body enjoyed a diftinét Soul, or Spring of 
Motion whereby it lives, till the Part want- 
ing a Supply of Nourifhment is forced to fub- 
mit. And this is nearly the fame in Plants, 
which have in every diftin@ Part of them 
(abftracted from the Body) a Power of vege- 
tating, and producing every particular Part 
which may be found in a full grown Plant of 
the fame Kind they were taken from. A Carp 
is likewife pofiefs'd of a very fubtle kind of 
Life, and will move vigoroufly feveral Hours 
after the Inteftines are taken out of its Body ; 
and I have even feen one of its Fins move a 
confiderable Time after it has been over the Fire 
ina Stew-Pan ; but I have not obferved whe. 
ther the Heart will beat after it istaken out of 
the Body, as that of an Ee/ will do, with re- 
gular Motion, for above an Hour, Pre , 

| | that 
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that Fi/b are generally long-lived, and that 
Carps efpecially will live above roo Years : 
For in fome large Pools or Fleets (as they call 
them) which have not been fifhed or looked 
after in the Memory of Man, there have been 
Carp taken near 3 Feet in Length ; and it is 
very rareto finda dead Fi/hbin any Pond, un- 
lefs it has been killed by fome Wound or other 
Accident. ; | 
_ Next to an Eel I believe a Carp will live the 
longeft of any Fi/b without Water ; for it is 
common to tranfport them alive in Panniers, 
with Wheat-Straw, 40, or 50 Miles; and J] 
once had fome Carp that lived near 30 Hours 
without Water. I cannot help obferving in 
this Place what I have often heard of the 
Herring, that it dies as foon ‘as it is taken out — 
of the Sea, becaufe I can affirm the contrary 
from my own Knowledge, In 1717, being in 
Company with my worthy Friend Tho. Balle, 
Efq; and fome other Gentlemen of Devonjbire, 
at the Drawing of a Sein or Net, among other 
Sea-Fifh we caught a large Herring, which 
‘lived in my Pocket near half an Hour: This 
gave me a Thought of contriving a Method of 
preferving fome of the fmaller Kinds of Sea- 
Fifb alive, which would be very agreeable to 
the Sight, and as pleafant to the Palate as if we 
were to drefs them frefh taken out of the Wa- 
_ ter, when they could have no immediate Op- 

portunity of getting them immediately out of 
the Sea. 
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Were we near enough to the Sea, and upon 
a Level with it, we might make little Store- 
Ponds to be fed with the Tides, which would 
ferve to maintain fome Kinds of Sea Fi/h, efpe- 
cially if the Water in thofe Ponds was always 
kept in Motion ; for we find by Experience, 
the Motion of the Water ‘is as material as the 
Saltnefs of it to preferve Life in the Fi/h of the 
Salt-Water Race. Witnefs the Method the 
Fith-Women in Holland take to keep Plaice 
and fome other Fith alivein Tubs, by moving 
the Water continually with Paddles, till all 
their Fz/his difpofed ot ; for if they were to let 
the Water ftand quiet for a few Minutes, the 
Fife would die: ‘Therefore to keep Water con- 
tinually moving in the Salt Ponds which J} 
here propofe, we might place a Couple of 
Wheels with Trenchers, like thofe incommon 
Water-Mills, to be turned by the Flux and 
Reflux of the Waters, and by their Motion 
produce a continued Agitation in the Water 
of the Ponds ; or elfe, where we have the Be- 
nefit of a River to turn a Wheel continually, 
we might make a Bafon toholda fmall Quan- | 
tity of Water, by adding to it one fortieth 
Part of common Salt, 7. e.a Pint, or Pound of 
Salt to 39 Pints, or Pounds of Water. Sir 
Flans Sloane kept a Turtle or Sea Tortoif2 along 
‘Time in Water prepared after this Manner, 
But to return to my Remarks upon the De- 
gree of Life in Fi/b, we may obferve that the 
Flounder, and many others, will live a long 
© Time 
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‘Time after their Bowels; and more noble Parts, 
are taken out of their Bodies, which is more 
than we can obferve in any of the Land Ani- 
mals or Birds; for in them, as foon as the 
Heart is taken from its original Station, a 
Struggle or two finifhes their Life; which 
fhews plainly that Circulation of Juices in dif- 
ferent Creatures is not always promoted by the 
fame Caufe, or performed in the fame Manner, 
For no Creature can live any longer than their 
Juices circulate ; and every one allows, that in 
Land Animals the Heart is the immediate 
Caufe of Circulation. 

It may perhaps be expeéted that I fhould be 
more particular in this Account of Fi/d, and 
that I fhould defcribe the feveral Kinds of them ; 
but that is not my Defign in this Work; my 
Bulinefs is to give only a general Account of 
thofe Remarkables in the Creation, which I 
Know mylelf to be Fa@, and to drop fuch 
Hints as may lead the Curious to farther Ob: 
fervations, in order for them to frame right 
_ Ideas of the Degrees of Life and Motion in the _ 
feveral Particulars of the Creation. We may 
_Andeed obferve that there are Whales of 21 Feet 
long, and Fi/b of all. Proportions from that 
‘Length to an Inch only: ‘And that in fome 
Lakes there are Kinds of Fi/h which are: not 
perhaps found elfewhere: That the enormous 
Bulk of the Whale exceeds all other Creatures 
upon Earth ; and the Smallnefs of the Tich/p- 
back is inferior to any Kind of Bird or Quadru- 
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pede yet difcovered) But was I to relate every 
‘Thing I have heard concerning Fi/b, or other! 
living Creatures, Ismight fwell thisto'a large — 
Volume, and make myfelf accountable to the — 
World for a thoufand Falfities. Indeed what 
Informations I have from fome particular Gen- 
tlemen, who give me leave to back their Rela- 
tions with their Names, I gladly receive, and 
publith to"the World as fo many Inftances of — 
their generous Spirits and Curiofity. I confefs, 
that I have not read much upon this Head, but. 
avoided thofe Books which treat of the Subject — 
of this Work, as muchas poffible, left I fhould | 
be too much biafled by the Narrations of Au-. 
thors, who themfelves might have been im- 
pofed upon. The great Willoughby indeed has 
given usundoubted Truths in his Treati/es of 
Birds and Fifh, which are generally allowed 
the beft Inftructors for fuch as are difpofed to 
ftudy the Structure and Nature of thofe Crea- 
tures; to which I refer my Reader. I hall 
now proceed to fpeak of thofe Quadrupedes 
which are the neareft related to the Scaley 
"Pinte: | a 
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Fig. I. Phe Mufele. , 
_ Fig. I. The Scallop, whofe Motion is per- 
pendicular. | 
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Fig, I Dhe Lobfter lying in its natural 


Pofitions 
Pig. IV. The large Sea-Crab. 
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pi) ¥ The Upper-fde of the Star-Fith mo 
common upon our Englith Coa/f. 

Fig, Il, The Under -fide of the fame Fith. | 

Fie. Il. Fhe Shell-Fith called the Sea- 
Horfe, found upon the Coaft of ltaly; taken 
from the Royal Society. 

Fig. 1V. The Turtle, or Sea-Tortoile, clothed 
in Shell, the fir? of the “finny Race ; drawn from 
Mr. Salter’s Collettion at Chelfea, 
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» Fig. 4 The Sword-Fifli 
oFig. Tl. The Saw-Fith. 
Pig. UL. Tbe Mermaid, or Syren. 
UN. B. Al this Plate taken from. Mr. Salter’s 
Calleétion. 
P Heitor TibeaViz 


Fig. I. Zhe Orbis Echinatus; from Mr. 
Salter’s. 

Fig. II. se Whiting, 

Fig. III. The Silver Eel, whereby the Diff 
rence between the Smooth Fith and the Squame- 
ous Kinds may be obferved, | 
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- Fig. I. Zhe Roach, which may ferve to give: 
a general Idea of the Squameous or Scaley: 
Fith, | Me, ag 
Fig, I. The Flounder, or firft of the flat 
Fifth. In this Kind it is: remarkable that the 
Males Aave their Mouths on the right Sides of 
their Bodies, and the Females on the left. > 
Fig. Ill. The Thornback, /hewing its upper 
and lower Sides. v ‘, 
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Fig, 1. Tbe Flying-Fith; from zhe Royal 


‘Society. 
Fig. IN. The Nef of the Tickleback objerved 
by Mr. Hall. 18) | 
_ Fig. WI. The Nefs or Cafes of .4. several 
Kinds of Cados-Worms found in the Waters. 
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Of SeRPEents, the Crocopitr, LIzARpD, 
CamELIoN, and others of the Scaley Tride, 
which are Amphibious, and Inhabitants of the 
Land; andof Fuyine Lizarps, &c. 
which feem to be the immediate Paffage between 
the Fith and Bird Kind. Ay 

S\ Lhave difcourfed of fuch Creatures of 
the Waters as are generally clothed in 

Scales, 1 can no where fo properly introduce 

| the — 
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the Race of Serpents, Snakes, &c. as in this 
Place: Thefe feem to poflefs many Particulars. 
found in Fi/b;.as the Manner of placing their 
Seales; their Ee/-like Motion; but above all, 
their Degree of Life. As I have taken notice © 
above of the extraordinary Motion of every 
Mujfcleofan Eel, and fome other Fi/h, after 
they are cut.to Pieces; fo fuch Motion 1s no 
lefs remarkable in fome Snakes and Serpents, 
after their Bodies are divided into feveral Parts. 
And the Food likewife of our common Szakes 
is much the fame with that of our River Eels, 
they both feeding upon Frogs, Toads, and fuch 
like. 

Of this Race I do not find above 3 forts in 
England, viz. the Snake, the Viper, and the 
Slough-Worm. The firft is an harmlefs Crea- 
ture, as far as [ can obferve, though many be- 
lieve the contrary: For this Year I have had 
feveral alive, which have been familiar about 
the Houfe, without doing any Hurt; though 
fome have taken them into their Bofom. I 
have heard that what Poifon they have lies a- 
bout their Tongue, but that they lofe it the 
firft Dart they make at any Thing they are an- 
ery with, and can never recover it again till 
they get to Water: But if it was fo, I believe 
People would hardly venture to take them up 
carelefly in the Fields, as I have feen fevera} 
Times, The Vzper indeed has a deadly Poifon 
lodged in little Bladders about the Root of its 
Fangs ; but his whole Body befides 1s.a Dainty, 
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eaten wery frequently, The learned Dr. Ty/font 
tells us in his Account of the Diffection of a) 
Rattle-Snake, Phil. Tranf..No: 144, that the: 
Male Viper has 4..Penes, agreeing in moft Par-. 
ticulars with the Penes of the Male Rattle- 
Snake, which are likewife 4 in Number, al- 
though the Females of both Kinds have each of 
them only 2 Ureri for receiving them. He 
conjectures that 2 of thefe Male Parts enter at 
one Time into one Uterus, and {pread them- 
{elves like the Pythagorean Y, that they may 
the better and more firmly be retained there 
~ till they have performed their Duty. He tells 
-us that both the Rattl-Snake and the Viper 
are Viviparous ; but the common Snakes we all 
know are Oviparous; their Eggs being. fre- 
quently found in Dunghills, | 
The fame Gentleman gives usa long Detail 
of the feveral Parts External and Internal of 
the Ratile-Snake, which he diflected before the 
Royal Society, in Fanuary-1682-3, illuftrated 
with many extraordinary Obfervations, to which 
f refer, as well.as the curious Cuts which he 
has prefixed. In Plate IX. of this Work I have 
given a Cut of one of thofe Rartle-Snakes, now 
in the Repofitory of our Royal Society; and in 
the /ame: Plate I have given likewife a Figure of 
anotber Kind of Serpent, as well to thew the 
different Frame of the Heads of various Kinds 
of Serpents, as to give my Reader the Satisfac-_ 
tion of obferving the furprifing Variety of Co- 
lours, and different Methods of their Scaling. 
ae soe Ge 
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In the Cabinets of the Curious we may find 
vaft Varieties of the Serpent Kind ; but 1 think 
none of them can be moreremarkable than that 
prefented to the Royal Society by Dr. Mead, 
‘which is above 25 Feet long. The Body in 
the thickeft Part, although it is now dry, mea- 
_. fures about 10 Inches Diameter ; and I believe 
is one of the large{t Sorts produced in the Ea/- 
Lndtes. fe 
_ Immediately after this Race, follow the 
Crocodile, Alligator, Lizard, &c. which are 
covered with Scales, like the former, placed 
. conveniently in the Lizard Kind, for the eafy 
bending of their Bodies: The Shape of their 
Heads is agreeable to the Figure of the Heads in 
Suakes, and they are Oviparous; but for the 
Affiftance of their Motion uponthe Land, Na- 
ture has added to their Bodies 4 Branches or 
Legs a-piece. Their Habitation is partly in 
the Waters, and partly upon the Land: The 
firft agreeing with the P7// Kind ; and the lat- 
ter, as well as the Legs they are endowed with, 
“make them Partakers with Land Ajmals. 

We have Accounts of Crocodiles and Alliga- 
tors of above 20 Feetin Length; and Iam of 
Opinion that fome of thefe Creatures having 
been formerly in Exgland, has given’ Rife’'to 
the many fabulous Accounts, which have been 
handed down even to our Times, of Dragons ; 
and this Ithe more readily believe, becautfe the 
Skeletons of fome fuch Creatures, or the Im- 
preflions of them in Stone, or other Mineral 
a H 4 Matter, 
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Matter, have been dug up in. feveral Parts of 
the Kingdom, | ,” 


The Lizard Kind is.very. numerous; and I 
queftion not but there is.as,great-a Variety of 
them as there is of the Serpent Race. Upon: 
Hamftead-Heath 1 have obferved.a. {mall Sore: 
of them of a Browmi/bColour, perching “upon. 
the Furze and Broom growing there; and Id 
have heard of a fmall Green Sort. dikewife in» 
England, but have not fen it... . 3 
The Wazer-Neutes are almot of the fame. 
_ Figure, and are faid by fome to be: poifonous ; 
though I have handled them very. often, with=: 
out receiving any Injury from them. We have 
befides thefe a larger Kind, found commonly: 
in moilt fhady Places, which are Black on their 
Back, and have Yellow {peckled Bellies; and 
thefe likewife I do not find have any. Venom in 
them. Thefe two laft Kinds lay Eggs about 
eight or ten in Number,, and the Crocodiles and 
Lizard Kind are faid to do the fame; and none 
of thefe, as I can learn, either feed or fuckle> 
their Young, but leave them to fhift for them 
{elves as foon as they are hatched,.. The Natu- 
ral Hiftorians have: given us latge Accounts of. 
_ thefe Creatures, which I refer my Reader to-for 
his further SatisfaGtion. ; at 
The Camelion is a Creature, whofe F igure is 
near enough to thofe of the foregoing Race, to 
accompany them in this Chapter; but its Life. 
and Habitation is altogether upon the Land; 
its Skin is fhagreen’d, like that of the Dog- 
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Pijhj and tranfparent ; fo that fometimes one 
may perceive through it different Colours, as 
its Body happens to be in a different State. 
_ ‘This Creature has been ‘reported to live upon 
the Air only; but thofe among the Curious, 
who have’ kept them alive, tell us, that their 
chief Food ‘confifts of Fives, which they catch 
by darting out their Tongue with great Quick- 
nefs.> All the Animals which I have yet men- 
tioned in this Chapter are faid to fleep, or are 
laid: up in the Winter. 
_. The Creature which feems to be next allied 
to the foregoing Race, is the Winged or Flying 
Lizard, whofe Shape and Turn of Body, ia 
many Refpects, is like that of the fmall Izahan 
Brown Lizard, or that Sort found upon Ham- 
fread Heath: The Winged Part of it is in Sub- 
{tance much like the Wing of a Batt, but the 
Head is difterént from that of the Lizard 
Race; and the Pouch under the Throat Tam 
told contains a poifonous Matter. ‘This Kind 
of Flying Lizard, which I have delineated in 
Plate IX. 'Fig. V. was prefented me by Dr. 
Ruyfh of Amfterdam, who received it with 
other Rarities from the Ea/? Indies: And the 
fame Kind may be obferved in the Cabinets of 
Sir Elans Sloane, Mr. Vincent of Harlem, Dr. 
Ruyfh and Mr. Seba of Amfferdam. 

{In the Weft Indies there is another Sort of 
Flying “Lizard, different in the Colour and 
Make of its Wings from the former; and in- 
ftead of a Bag under the Throot, has a thin 

oor | Film 


~ 


106 A Philofophical Account of the 
Film.or Skin hanging down, almoft of the! 
Shape of a Myrtle Leaf. his and the other 
Kind is faid to be Oviparous ; and jn the Ac-. 
counts Dr. Ray/b gave me of them, it appears! 
that they have each of them the Power of Flight, , 
and generally perch upon Trees ; which leads me: 
naturally to. treat of Bzrds in the next Chapter. . 


Explanation of the Figures relating to Chapters 
NN aaa Vt , | 
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Fig. L fhe Rattle-Snake from the Wett- 
dn dies ; 3 taken ye one of thofe pepe in the 
Mufeum of the Royal Soctety. 

Fig. I]. 4 Weft Indian Serpent ; from the 
fame Mufeum. 

Fig. WL. 4 Lizard; from Sir Hans Sloane’s 
Cabinet. 

Fig. IV. {/e Camelion ; from theRoyalSociety, 

Pig. V. 4 Flying Lizard from Amboyna zn 
fhe Katt-Indies ; 5 taken polis Sir Hans oo $ 
Cabinet. | 
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Of Birvs and Fowrs; as alo of the Barr (or 
fFiucter-Monufe)' Fivine Saurehnks: CFE. 
avbich jeem to be the Paffage between F owls 
and four footed Beafis. 


hall now treat of fuch Dah: as are 
a clothed with Feathers, and in many Re- 
Ipedts | agree with the laft mentioned Animals, 
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which are, like Birds, Oviparous, have A 
Branches to their Bodies, and pofiei/s the Power 
of Flight. To which we may likewife ‘add 
that remarkable Analogy which there is be- 

* tween fome Kinds of Birds and the Auimass 
mentioned in the preceding Chapter, which lay 
themfelves up, or fleep, during the Winter, ° 
....The Birds. which have this Kind of Reft, 
and are loft to us, during the Winter Seafon, 
are Swallows, Martens, Swifts, Cuckows, 
Nightingales, and fome others; and as the - 
_ Spring Seafon is more or lefs temperate, fodoes 
it influence the waking of thefe Birds from the 
State of Reft, as it does alfo all Animals that 
fleep in Winter. The Cuckow and Nightingale 
commonly begin to fing about the firft{ Week 
in 4pril, and the Swallows, Martens, and 
Swifts, appearabout that Time: Nor is Na- 
ture le{s bounteous to all its Off-{pring, when it 
sroufes thefe Creatures from their Lethargy. 
The Vegetables, which the Winter Frofts re- 
trenched of their Beauties, are enlivened, and 
difplay their ufual Ornaments, and become an 
agreeable Shelter and Habitation for thofe Birds 
which are re-inftated in Life. This Tempe- 
rature of Air equally puts the Juices of all the 
Sleepers, whether Animals or Vegetables, into 
Motion ; and if fuch a, Temperature of Air 
happens to reign for any Time before the natu- 
ral Seafon, it has the fame Effect upon their 
Bodies, and roufes them from their Lethargy. 
It was remarkable, that in 1719, we had no 
Vroft 
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Proft or Snow of any,Continuance in England, — 
unlefs in the moft Inland Parts. The Softnef$ of 
the Weather in Ffanuary and February was fuch 
as. produced, the Effect I mention, of waking 
thefe. Birds before their. Time. In Lincolnfhire, 
andthe adjacent Counties lying next the Sea, 
feveral Cuckows were feen and heard to fing in 
the firlt.15 Days of February ; fome Hives of 
Bees {warmed about the fame time; and Bags 
were, flying about, as they do.commonly. in 
Summer Evenings; but a cold Eafterly. Wind 
coming, fcon afterward put them to Reitagain. 
Thefe Birds, which fleep in Winter, have cer- 
tain Periods of Time in the Summer, when 
they are/loft to us. About the Middle of ‘Fue, 
Nightingales and Cuckows have finifhed their 
Song, and are feen no more till the following 
Spring. Indeed, as.a. Matter of Curiofity, I 
have known Nightingales kept in Cages for 2 or 3 
Years together; and if they have been fet in 
warm Places they have {ung at Chrifimas, There 
1s nowa Bird-Pancter,\in Fetter-Lane, in Fleet- 
Street. who is.never without them. 

Birds. differ from. four-footed Beafts in the 
Manner.of their Generation, and bringing forth 
oftheir Young: In thefe the Female has only one - 
Clufter of Eggs; but we always find 2 Ovaries 
in every, Female: of the four-footed Race, In 
Birds and Fowls the Egg is made fecund by the 
Male, before itis excluded from the Body of 
‘the Hemale; and every Egg in the Body of the 
female has a Power of Growth, to a certain. 
Magnitude, before it can be difcharged from 

the 
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the Hen, even tho’ fhe has not been 1n Compa+ 
ny with aCock: For [have often feen Birds that 
havebech kept in Cageslay Eggs in April, altho’ 
they have not fo much as feen a Ma/e of their 
own kind ; but thefe Eyes were not prolifick, 
altho’ ‘the Hen has fet’ upon them above a 
Month, “Among the Feather’d-Race, | there 
is the fame Poflibility of Coupling between two 
of different Species, as thereis between four 
_ footed Beats of different Kinds. It is common 

for Cock Phea/ants to tread the Hens of common 
Poultry ; but whether their Eggs are prolifick, 
‘and if they were, whether the Cozchkens were of 
‘different Make, I know not. 
"The Covering or Clothing of Birds and 
Fowls ruft next be confidered. They have 
‘growing upon them Hair, Down, Feathers, and 
Quills: The Hair is hardly to be diftinguithed 
but upon the larger Sort ; and I think Down is 
only found upon what I call Fow/s; for Birds 
‘and Fow!s are in many things different from one 
another, wiz. Birds always carry their Meat 
to their Young ; Fow/s lead their young ones to 
their Meat. All Fowss make their Nefts upon 
the Ground; whereas on theother hand Bzrds 
build for the moft part in Trees, Hedges, &c. 
Every Fow/, whether ofthe Land or Water, 
hasits Body cover’d with Dowa, either during 
a certain Space after it’s hatch’d, or during its 
whole Life. The Land Fowls, fuch as common 
‘Poultry, Partriczes, Turkies, Pheafants, and tach 
_ Tike; only’ have this Dows upon them ‘ull their 
i” | Peathers 
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Feathers appear. (The Water Fowls): fachias 
Swans, Gece, Ducks, Widgeons, Teal, &e. ae 
always a Coat oof Down under vor pera | 
their Feathers. fy 
The Feathers of Birds sgt alfo to be care- 3 
fully confidered how they vary in Makeand Cos 
lour, with refpedt to the different Parts of Body 
which they grow upon; and this Variety feems » 
to proceed from the Difference of the. Juices in 
the feveral Parts they cover. All young Birds» 
are clothed in Feathers of very different Co~ 
lours from thofe they are drefied with when full > 
grown ; fo that I fuppofe, in the firft Stage of 
a Bira’s Life, the Juices have not the fame” 
Powers in any part of the Body, that they pof 
fe in the fecond or laft Stage. | Andit is likely 
that the Hazr and Wool of Quadrupedes changes 
Colour as they grow older; for the fame Reafon, | 
Feathers I fuppofe to have a kind of % egetable | 
Life ; and I think it 1s not unlikely that they 
come from Seeds: They are all of them Axaual; 
being renewed yearly; and therefore it ‘is no 
wonder 1f Want of Nourifhment, or over-abuns 
dant Heat of theBzra’s Body, alter their Colours ’ 
which is no more than.we meet with in com+ 
mon Plants, which often have the Colour of 
their Leaves and Flowers changed as the Nature 
of the Soil directs, An Inftance of this wasin 
forme Roots of the Double Blue Hepatica; that 
were fent to Mr, Harrijfon of Henly: upon 
Thames,from Mr. Keys’ s Garden in/Tothill- Fields, 
Weftminfier, whofe Soil was fo different from 
the: 
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the Ground they were'planted in at Healy, that 


when they came to bloffom there,they produced : 
White Flowers, and therefore returned ‘back to 
their firft Station, where they retook the Bie 
Colour they had at firft..» And I have obferved 


_ many other Flowers which have changed from: 
the ftronger Colours of Blue, Red, and Yellow, 


toa plain White, by altering the Soil. 
‘Every diftinct Species of Birds has to it felf a 
cettain Manner of feathering ; yet it is pofiible 
to produce other Birds from them which {hall 
differ in: the Colour’ of their Feathers, believe 
every Kind of Bird may have had one of its Race. 
with White Feathers, which. happens from the 
Want of Nourifhment, or fome ill Quality refid- 
ing in the Juices that feed them, as was aid be- 
fore. Ihave heard that in King Charlesthe Ild’s 
Time there was a White Crow in St. James's 
Park. I have very often feen White Sparrows 5 
and {ome time fince | caught one of thofe Birds, 


commonly called a Rodin Red-Breaft, with 


all the Feathers from the Throat downwatd of a 


clear White, and every other Feather about him 


very different from the common Feathers of thofe 


_ Birds. An:v718 1 was at the taking of one of 
— the, Thrufb or Black Bird Kind, with White 


Feathers: This Change of Feather) from a 


te 


_ftrong Colour, to White, is frequent’ among 


Pheafants and common Poultry ; andwhere this 
happens, I find that the Coupling of one which’ 
is of the natural Colour; with one of the White 

3 Sort, 
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Sort,is the Caufe that in theBreed or Increafe fomé! 
are Mottled, others White, and rarely any of the 
natural Colour, efpecially (as I obferve) if the: 
Cock was White. J think we may lay it down. 
as a Maxim, that where-ever W hitene/s is feen 
in the Feathers of Fowls, Hair of Beaffs, and 
Leaves or Flowers of Plants, it proceeds from 
Weaknefs, or Want of Nourifhment, in the 
Bodies they grow upon. 15h oy 
It is worthy our Obfervation, the Contrivance 
of Birds in the Building of their Nefs; how 
every diftinét Species hath a Method peculiar 
to it felf in preparing its Lodging, not only as 
to the Curiofity of its Frame, but the Choice 
of certain Materials of which it is compofed : 
And even its Situation is not lefs regarded by 
them. The Form of a Marten's Nef is won- 
derful, as wellif we confider how every Part of 
Clay or Mudis brought in little Particles to make 
theWhole ; as alfo the Pofition of thofe Nefts un- 
der Shelter of fome Pent-houfe, or horizontal 
Covering, to keep them from the Injuries of the 
‘Weather. As to the Form of the Nef, it is 
like a Cup pointed at the Bottom, with a fmall 
Hole or Notch towards the Brim, pointing to the 
Faft, to goin at, and the Infide is lined with Fva= 
éhers, to make it eafy for their Setting. TheMag- 
pye is likewife as careful to preferve its Young 
from the Injuries of the Weather and Birds of 
Prey asthe Marten; but Nature has given him 
a different Kindof Cunning; his Neff is guarded 
on all Sides with Thorns, and lined with Mud, 
| which 
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which’he {mooths beyond the Guefs of any one 
‘that hasnot feen it. oe 
op Theo Nefs of “other Birds are every ohe as 
‘remarkable as thefe we have already mentioned. 
“dtus, Ithink, impoffible any one can pafs by 
the Works of ‘thefe little Creatures without 
vadmiring the Delicacy of their Compofi- 
tion, and» Beauty of their Contrivance ; and 
‘particularly fome of thofe Birds Ne/ts which are 
fo common in the Weft Indies, which are faften- 
‘edto the Ends of tender Twzgs, and hang upon 
Strings of about half a Yard in Length. By 
-this:Means the Birds and their Eggs are fafe 
from deftroying Vermin. 

.» Ttisobfervable that the BzJ/s of feveral Kinds 
‘of Birds are difpofed in fach Manner, that they 
can imitate an Human Voice; and their Memo- 
ry\of fuch Words or''Tunes'as have been often 
repeated to'them is not a little furprifing : Tt is 
frequent to find fome Kinds of Parrots that will 
falk much, fing Songs, and expres every Sylla- 
‘ble with fuch Exa@tne(s, thatimany have have 
been deceived by their Voice. Yays, Starlings, 
Magpies, Bulfincbes; ard the Robin Red-Breaft, 
_ are often taught to pronounce Words diftindly : 
And there is now at Céeifea, near the Ferry, a 
Raven that {peaks feveral Words plainly. Among 
thefe Birds which I have mentioned for {peaking, 
we may farther obferve the’Tones ‘of their 
Voices. The Raven has a Voice very deep and 
hoarfe, asa Bafs to the reft, Parrots, Starlings; 
and Magpies, come nearer the common ‘Tone 


of 
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of Mankind, as it were a Tenor to the former. 
The Bulfinch and Robin Red-breaft fpeak in 
a Treble Tone or Pipe. One would think’ 
that the Mouths or Organs of Sound in four- 
footed Beafts were near enough refembling the 
Mouths of Men, to be made pronounce Words ; 
but hitherto we have not found any Quadrupede 
that could be taught to fpeak; and when I con- 
fider this, I am furprifed to find Birds (whofe 
Beaks are fo very different from the Figure or 
Frame of the Organs of Speech in Mankind) 
fhou’d be taught to utter Words fo diftin@lly as 
they do. As for the Speaking Dog, fo much talk- 
ed of, he utter’d feveral Words and Sounds ; but 
they were not of himfelf, no more than an In- 
{trument of Mufick could produce Variety of 
Notes without the Help of an Artift to play upon 
it. The Mafter of this Dog having fet himin a 
convenient Pofture to get the full Management 
of his Throat and Chaps, made him growl, 
and moved his Chaps and Throat in that man- 
ner with his Hands, that fome Words were plain 
enough pronounced to be underftood ; and I] 
conceiveit is no difficult Matter to bring any Deg © 
to {peak fome Words, if we make ufe of the | 
fame Means: But Bérds repeat Words diftinéily 
without any Affiftance of this kind. 

The Wings of Birdsan{wer to the Fore-feet of 
Beatts, fo far as to make up the four Branches of 
the Body; andin the Motion of Birds upon the 
Ground, affift them to move forward with grea- 
ter Swiftnefs, as well as ferve them for Flight. 

| The 
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The Quills and larger Feathers of the Wings are 
remarkably different from thofe on the Reft of 
their Body, and {eem to bear the fame Proporti- 
on with the other Feathers, that Trees do to 
Plants of anunder Race. The other remarka- 
able Parts of Birds, wherein they differ from 
Quadrupedes, are their Beaks or Bills, which 
are all of a Horny Subftance, fome long and 
pointed, asin the Kingjifber, Woodcock, Snipe, 
&c. others fharp and fhort, as in Nightingales, 
Linnets, and other Birds of piercing Note. 
Others again have clubbed Bz//s, as the Bulfinch, 
&c. fome hooked Bz//s, as Hawks, Owls, Parrots, 
which give them a hollow Voice; and in moft 
Water Fowl flat Bills {eem to prevail, asin the 
Swan, Goofe, Duck, &c. Asthe Beaks of them 
are various, fo do their Notes or Voices all dif- 
fer juft in the fame manner that Quadrupedes dif- 
fer in the Tones of their Voices, by having their 
Mouths or Organs of Sound of various Makes. 
_ The Legs of Birds are all of them covered 
with Scales; and as to the Number of Claws, I 
think they are generally the fame, vz. 3 on each © 
Foot, with a Heel: The O/frich indeed has but 2 ; 
_ but thefe are all pointed with C/aws, the which, 
as well asthe Scales, are of different Make and 
Colour, asthe Fow/s or Birds they relate to are 
different in the other Particulars of their Bo- 
dies. But we may take notice likewife, that 
Nature was not unmindful of the Ufes of thefe | 
Parts, when they were firft framed. To the Birds 
of Prey fhe has given Yalons, for the better ta- 
I2 king 
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kingand managing of their Food: And to fuci, 
Birds as are inclinable to perch, fhe has been 
no lefs benevolent and careful in the Frame of 
their Claws ; fo likewife the Fowls, both of the: 
“Waters and the Land, are not unprovided of 
fuch Means, as only her own Wildom could 
contrive the Model of, for their Swimming and 
Walking. . 
The Tail Feathers of Birds are difpofed pros 
portionably to each Kind, to affift in their re-— 
{peCtive Flights, chiefly by helping them to rife 
from the Ground, and ferve as Rudders to guide 
their Bodies in the Air. | 

The Movement of Birds upon the Ground 
is of two Kinds. Crows, Larks, Water-wag- 
tails, and all the Fowl/s both of Land and Wa- — 
ter, fet one Leg before the other: Sparrows, 
Goldfinches, and the greateft Part of the Bird 
Kind, jump from Place to Place. All the Brrds 
that have fallen under my Obfervation drink 
Water; but there are fome four-footed Beafts — 
that never dtink, asthe Hare, Coney, and fome 
others. It is reported . that the Camel will tra- 
vel three Weeks without drinking. | 

The Food of Birds is of various Kinds,. fome 
preying upon Bzrds, others upon Carrion, ‘others 
upon Fi/h; but the greateft Part upon Fruit; 
Grain, and Infeéis.. The Eagle, :and all of 
the Hawk Kind, with admirabie Artifice take 
their Prey: win Raveus, as if their Smelling 
‘was the chief of their Senfes, will follow, Car- 
rion many Miles: And the Stork, Heron, and _ 
7 3 : | all 
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al the Water Fow/s;are indued with no lef Sa- 
gacity and Contrivance in catching of £7/,, 
which is their proper Food. Sparrows, and 
other Bzrds of the lower Clafs, flock together 
in Corn-Fields and Gardens, where the Corn, 
or other Grain or Frurt is fit for their eating : 
‘Others are no lefs vigilant and watchful to de- 
ftroy Caterpillers, and fuch like Infeéts, where 
they are in any Plenty. From hence we may 
_feafonably conjecture, that the Caufe of Birds 
pafting from one Country to another, is to 
meet with their proper Food. For in the fame 
_ Climate or Country it is impoffible to find a 
continued Store of Infects or Grain, all the 
Year, for them to feed upon. 

The Birds of Paffage are the Woodcock, 
Quail, Wind-thrujh, Freldfare, Stork, and fome 
others; tho’ the Seafon of their paffing is diffe- 
rent. The Woedcock, Redwing, and Fieldfare, 
make thefe Parts their Refuge in the Winter, 
and are rarely found here after the Froft is 
over; tho’ I have been informed there have 
been Neffs of young Woodcocks taken about Tun- 
bridge ; and I was once Eye-witnefs of a Brace of 
_ thefe Birds taken in their Nef about the Middle 
of May: But I fuppofe the Old ones had been 
wounded, and could not change their Station. 
About the Time thefe Bzrds commonly leave 
us, the Quaz/s prefent themfelves; and about 
the fame Time in Holland,and fome other Pla- 
ces in Europe, the Storks return to their. Ne/s. 
Upon this Subjeé&t of the Paffing of the Stork, 
j P3 | I 


118 ‘A Philofopbical Account of the 


_ have lately received the following curious Let~ 
ter, which agrees perfectly with what I obfer- 
ved of that Bird when I was in Holland. 


S. ER; 

Eing lately in Holland, I enquired as much 
as I could of the People, concerning the 
Coming and Departure of thofe Storks, which 
I there faw in fuch great Numbers : The Account 
the People (efpectally at Harlem) gave me, was 
this: That the Storks having bred, and the Young 
fying about with them, at the End of September, 
‘or thereabouts, as the Heat of the Summer more 
or lefs continues, thefe Storks gather together (in 
the Peoples Opinion, almoft to a Bird) about a 
great Prece of Marfhy Ground, there called Hat-_ 
lem Meer. Being all affembled, they remain. 
there feveral Days, chattering and {napping 
with their Bills, till the laft Birds are come to 
them in this Place of their Rendezvous. After 
this they make no more Noife; but ina little time 
they all rife flowly together, foaring up in a great 
Flock and Body, making in the Air as they foar 
up feveral Rounds and Circles, till by Degrees this 
great Flock of Birds, which at its firft Rife al- 
moft darkens the Air, goes gradually higher and 
bigher, till at laft they appear to be in a manner 
but a Point, and fo dilappear tz/l the next aprne 

they v yp f ther again. Lam, Se. 


The Eggs of ‘Birds are as remarkably diffe- 
rent from one another as the Birds themfelves, 
y and 
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and feem to keep a juft Proportion with the 
Birds or Fowls that laid them. Their Spots 
and Variegations of feveral Colours are as wor- 
thy our Remark, as the Feathering of their 
Mother Fow/s. The Number of Eggs laid by 
each Kind is for the moft part conftant: Birds 
efpecially feldom exceed 5 or 6 in Number, 
unlefsit be the Tom Tit and Wren, which fome- 
times lay about 12 a-piece ; but Fowls common- 
ly exceed that Number. It is remarkable, that 
if we take away the Eggs of Fow/s, they will 
fill continue to lay to the Number of 30 or 40 
Eggs ; fo that they feemto have a difcretional 
Power of ftopping, when they have laid as ma~- 
ny as they can fet upon; or if they fhould hap- 
pen to be fpoiled by any Accident, they have 
a natural Freedom, whereby they can renew 
and make good their loft Clutch of Eggs. Spar- 
rows, and other Birds which are familiar about 
Houfes, will fometimes breed 3 Times in a 
Year; and Pigeons, if they are well fed, will 
breed 8 or g Times in a Year. The Time of 
Setting is about 3 Weeks for Birds and common 
_ Poultry ; but Turkeys, Phea/ants, and fome o- 
thers do not hatch under a Month. = It is pof- 
fible to hatch Eggs of all Kinds, without the 
Hen fetting upon them. I have myfelf expe- 
rienced the Hatching of Chickens, by an artif- 
cial Heat, agreeable to that of the Hen’s Body. 

Thus have I remarked what is moft obferv- 
ablein the feathered Tribe; and that I may 
proceed gradually from thefe Creatures which 

| I 4 have | 
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have the Power of F light, to the Race: of Quas 
arupedes, or four=footed  Beatts, 1 am obliged | 
to take Notice of the Batt ot Flutter-moufe, and 
Flying Squirrels, which feem to be the ‘natural 
Paflage between Birds and Beafts. oT 
Of the Bart or Flutter-moufe I have feen 2 
Kinds, vzz. the common Sort, frequent in Eng- 
land; one Sort about a.4th Part bigger than 
the common, with Ears twifted like Ramis 
Horns, about an Inch and Zin Meafure ; and a 
3d Kind brought to us from the W eft-Indies, 
whofe Body isaslargeas a Rat, and the Wings 
being extended, meafure from Point: to Point 
above 2 Feet. In thefe Creatures there is no 
remarkable. Difference that I can remember, 
but the Size of their Parts. a 
Thefe Animals partake of the four-footed 
‘Kinds in the Make of the Head, which agrees 
perfectly with thofe of the Moufe or Rat Kind ; 
the Shape of the Trunk of their Bodies like- 
wife is much, the fame, and» are both covered 
with Hair. Thefe, Animals are alfo Vivipas 
vous, bringing, forth their young ones exactly — 
formed (like Quadrupedes)and giving them fuck, — 
They partake of the Bird Kind) in having 
only 2 Legs, befide the Hooks at the Points of 
their Wings ; they have'alfo the Power of F ly- 
ing, and fleep like Swal/ows in the Winter, 
I have found many of thefe in old Walls, that 
have been quite void of Motion, and prefled 
together fo clofe, that they hardly preferved 
their natural Figure; and yet thefe, as |. was. 
| in- 
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informed, having been brought toa Fire, revi- 
ved, andflew about the Room. The Note 
or Voice of thefe Animals is between the Chirp- 
‘ing of Birds and the Cry of four-footed Bea/is. 
Thefe Creatures have not long Tails like Qya- 
drupedes. | 
~~ I-have not yet met with a Flying Squirrel 
perfect enough to take a good Figure from; 
tho’ there is one in the Mufeum of the Royal 
Society, which may fatisfy us that there is fuch 
an Animal, and fhew us that it has not only 
the neceflary Parts for Flight, but partakes fo 
much of the Quadrupede, as may now lead us 
to the Contemplation of four-footed Bea/ts. 


Explanation of the Plates relating to Chapters 
Bre VIL. and VITl. | 


Buby ATi geoy, 


> Fig. 1. The Head and Legs of a Linnet ; 
the iff fhewing the Manner of its Bil} or Organs, 
defigned by Nature for the Utterance of the moft 
piercing Note: The 2d foews the Manner of its 
Legs and Claws di/pofed for Perching. 

Fig. II. The Head and Legs of the Bullfinch, 
whofe Beak is clubbed, difpofed for the Utterance 
of more hollow Notes. | 3 

Fig, Ill. Tée Head and Legs of a Hawk, 
wherein we may obferve how Nature has difpofed 
them for the Catching of its Prey. 


PL AcPSf 
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PLATE 1.5 


Fig. I. The Head and Legs of the Halcyon, 
or King’s-fifher, which Parts are naturally dif- 
pofed for Climbing and Catching its Food, which 
chiefly confifts of infects 22 the Bark of ‘Trees, and 
Earth-worms. 

Fig. Il. Tbe Head and Legs of the Wood- 
cock, whofe Bill ts contrived for fearching for 
his Food in the Ground, fuch as Earth-Worms, 


&e. 

Fig. III. The Head and Legs of a Chae 
which may ferve to give us an Idea of the fame 
Parts in moft Kind of Water-Fowl. 


N. B. Thefe Plates were drawn from Mr, 
Dandridge’s Cabinet in Moorfields. 


Pel. A SY Ay, 


Fig. I, and II. Zhe Bird of Paradife iz tae 
Views ; taken from the Royal Society. 

/Fig. III. 4 Bird of Paradife from Amboyna, 
drawn from Dr. Ruyth’s Cabinet at Amfter- 
dam. 
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Fig. I. The Back of the common Batt, /hew- 
ing wherein it relates to the Bird-Kind, and what 


Affinity it bas to Quadrupedes, 
Fig. II. 
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. Fig. Il. The Fore-part of the fame Batts 
from Mr, Dandridge's Cabinet. 


Cekr Ae, eax, 


Of QuapruPenss, or fuch ANIMALS of the 
Viviparous Race, as have Four Legs or 
Branches to their Bodies. ) 


‘ HE Tribe of Animals with 4 Feet are 
for the moft part clothed with Hair; 
but fome few only have a Scaly Covering, or 
elfe are clothed in Spzmes. The general Heads © 
I fhall range them under are, the Lalon-footed, 
the Claw-footed, the Hoof-footed, and the double 
Hoof or Cloven-footed: And again, thofe of the 
Horned Race I diftinguith by the Characters of 
the Perennial horned, and the Annual horned 
Beafts. 
_ The largeft of the foor-footed Race is the 
Elephant, and I think there is none /maller than” 
the Moufe. The Method of Motion in all this 
Tribe is horizontal, and to a few only is given 
the extraordinary Power of Climbing, by 
Means of their fharp Talons, or by the Frame 
or Texture of their Fore-feet, with which they 
can lay hold of the Branches of Trees, or what- 
ever may be helpful to them for their Convey- 
ance. The Walking of thefe Creatures 1s per- 
formed by moving the Off-/eg before and Near- 
leg behind at one Time, and following that 
Motion with the two contrary Legs; but in 
their Running, they lift up at once their two 
oe Fore- 
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Fore-Legs, and in the next Motion follow them 
with their Hind Legs; fo that the latter fucceed 
the former in every Point of Ground, and in) 
every, Motion forwards of their Body. By this: 
Method of Motion a, good Horfe will go 4. 
Miles in length in about 7 Minutes, which I 
believe is as much as any of the Race of Quadru- 
pedes can do; but is not to compare with what 
is reported of the Flight of fome Birds. If wé 
believe the Accounts given ‘us of the Carrier 
Pigeon, which we are told will fly 20 Miles in’ 
15 Minutes, and may: cafily be tried; at that 
tate fuch a Bird flies 80 Miles an Hour, which, 
ina natural Day, 7.e. 24 Hours, would amount 
to 1920 Miles; which continued Flight, du~ 
ring that Length of Time, I believe is in the Ca-’ 
pacity of a Bird to perform ; confidering the 
Paflage of fome Bzrds, which when they leave us, 
may extend to 2000 Miles, if they go into’ 
Lartary, or fome Part of Africa; for Ido not 
find ‘that they ate ever obferved in Europe 
when they have left this Country. “And I am” 
of Opinion, that few Bzrds can fly much lon-’ 
ger than 24 Hours without refting, or at moft 
2 Days without eating: But we are fure that’ 
Animals of the four-footed Kind cannot even. 
maintain the Height of their Swiftnefs a quarter 
of an Hour: So that it appears, Birds have a far 
greater Share of continued Velocity, than Quas 
drupedes; which is accounted for from the 
Lightnefs of their Bodies. | 


| There 
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© There,are5° forts. of Hlazr obfervable, in the 
Cloathing. of Quadrupedes,. viz. the {hort 
Hair upon the Hides of Horfes, . dfes,, and 
Kine; the long Hair inthe Manes and Tails - 
of Horfes; the Wool of Sheep; the Briftlesof 
Hogs; and the Hairs in. the Beards of Cats, 
Tygers, &c, Thefe have every one of them a 
kind of Vegetative Growth, .and are renewed 
yearly, unlefs the Creature they grow upon. is 
diftempered. I fuppofe them to be of the Nature 
of Bulbous-rooted Plants, which when. the 
Leaves of them decay, a new-framed Roof 
from the fame Plant fapplies their Lofs with 
freth Leaves the next Seafon. In the Hedgehog 
the Spzmes or Lhorns which cover its Body are 
analogous to. the Hairs upon the Skzz of other 
Quadrupedes ; but I fuppofe may remain for ma- 
ny Years, whereas the others are Annual; and 
likewife I imagine the Quz/l/s of. the Porcupine 
to fillthe place.of Hairs in other Beaffs,, tho, 
they are of a much harder Subftance; and all 
thefe Coverings, as they proceed from the Bodies 
of different .Quadrupedes, commonly. vary.in 
their: Colours but. are never fo beautiful as the 
feathers of Birds... Among Bea/ts we. never 
obferve any Hairs of a Scarlet Colour,» nor is 
Blue or Green natural to them, and even Ye/ow 
is very {paringly given to this, Tribe;. while, 
on the other hand, Birds are adorned with Fea- 
thers of all Colours.. Their Note, and Beauty 
of Plumage, attract the Har, and. caufe m the 
Eye the greateft Admiration; but when we 
. confider 
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confider them farther, they are but ‘Toys in: 
comparifon of Quadrupedes, which, tho’ they) 
are not thus gaily attired, are much more fer-. 
viceable to Mankind, and make amends for the: 
Expence of keeping them. ‘3 
The Lyon, Panther, Tyger; Leopard, and’ 
Cats of all. Kinds, have fharp Talons, fomewhat 
refembling thofe in the Eagle and Hawk Kind; 
and for the better preferving them from wearing 
or blunting their Points, Nature. has provided 
Cafes for them in the refpective. Paws of thofe 
Creatures. What they call the C/aw-footed, 
are Dogs of all Kinds, whofe C/aws are of a 
Subftance fomewhat like the former, but are 
not guarded, Hoofs of Horfes, Ajfes, and Mules 
are fingle, and are not of fo hard a Subftance as 
the former. The double-hoofed or cloven-footed 
Tribe have their Feet cafed with Subftances of 
a Horny Nature; of which Clafs is the Wild 
Boar, Stag, Fallow-Deer, Sheep, Goat, and 
Kine. In one Kind indeed of the Hog-Race, 
which I have obferved at the late Earl of Stam- 
ford’s, the Hoofs are not cleven or divided ; but 
it is remarkable, that if a Sow of that Breed is 
coupled with a Boar of the cloven-footed Kind, 
fome of the Pigs will be cloven-footed, and 
others fingle-hoofed. | 
Of the Horned Race, the Buck is one of thofe. 
Creatures which fheds his Horns every Year, and 
is but 3 Months renewing them again, which is 
a kind of Vegetation equal to the quickeft grow 
ing Plant. The Stag and fome other forts of Deer 
| are 
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are fubjet to fhedding and renewing their Horns 
annually, like the former ; and in the larger Kinds 
are fometimes of that Extent, that in'a direct 
Line they meafure from Zp to Tzp above a Yard. 
They are fo folid and hard when they are fully 

erfected, and of fo large a Size, that it caufes . 
Admiration, how the Animal is fupplied with 
Juices fufficient to extend them to fucha Width 
in fo fhort a Time. It is remarkable in the 
Deer-Kind, that the Females have no Horns; 
which I fuppofe is common with thofeCreatures, 
whofe Males fhed their Horus every Year. 

The next kind of Horned Antmalis the Gazella, 
or Antelope, whofe Horns are erect, and twifting 
like a Screw; thefe are not branched, nor do I 
find they ever fhed. After thefe the Goat has 
his.Horns twifted, and the Points bending to- 
wards his Back, but not both of them alike. The 
next is the Sheep, whofe Horns, like the former, 
are twifted, and regularly curled. It is obferva- 
ble, that the Horns of thefe laft Kinds are al- 
ways larger inthe Males than in the Females; 
but it is otherwife among Kine, whofe Horns 
are {mooth, and of large Extent; in thefe the 
Females have Horns much larger and longer than 
the Males, unlefs they have been caftrated ; in 
fuch Oxen I have meafured a Yard between 
the extream Points of the Horns. 

The Food of four-footed Beatts is either Fie/h 
or Fowl, Herb, Grain, or Fifh, Such as feed 
on Fle/h are Beaft of Prey, and of the mof 
favage Kind, as Lyons, Tygers, &c. whofe Ta- 


lons 
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Jons are chiefly defigned for Catching and 'Tear-. 
ing their Prey to Pieces. The Ozer and Beaver 
feed chiefly upon Fi/h, which their Amphibious 
Nature and Structure of Parts enables them ta 
catch. The Hog Kind eat. indifferently of 
Fle(h, Fifh, Fowl, Roots, Fruits, Herbs” and 
Grain. _ The Deer Kind, Sheep, Goats, Kine, 
‘Horfes, and fach generally as are of the Hoofed 
Race, feed upon Grafs, Hay, or Corn. And 
it may be remarked, that fuch as ufe the latter 
kind of Diet are the tameft, and moft familiar 
with Mankind; but fuch as feed on raw Flefh 
are of great Ferocity, unlefs familiarized when 
they are very young, and kept low in their 
Pier. alt Co eee 

The Qadrupedes of Ule and Service to Man~ 
Kind are the Elephant, Camel, Horfe, Kine ofall 
Sorts, Sheep, Dogs, Cats, and fome others. Where 
Elepbants ave naturally placed, they are of 
great Ufe after they are tamed, in tran. 
fporting great Burdens, and carrying Men 
to Battle, where their Condu@ and Strength is 
of extraordinary Service, if we may believe thofe 
Authors who have mentioned them. We have 
now one of them in London, whois fo obfervant 
of the Orders of his Keeper, that we may reafon- 
ably place him amongft the moft tameable of 
the four-footed Animals; and even allow him 
a Share of natural Senfe, at leaft equal, if not 
fuperior, to any of his Race. He is 28 Months 
old, near 15 Hands high, and his Tusks (or 
rather Horms) are but beginning to appear, or 
) | seh ‘bud 
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bud in the upper Jaw, which gives me Occafion 
to fuppofe them rather Horns than Teeth; and 
confidering what vaft Numbers of them are an- 
nually brought into Europe, 1am almoft per- 
fuaded they thed like the Horns of- Deer. It is 
remarkable in this Creature, that the Joints of ° 
his hind Legs are difpofed for Kneeling, as well 
as thofe in the fore Legs, which is contrary to 
Other Animals. His Method of Drinking is 
by drawing his Trunk fall of Liquor, and fquirt- 
ing it down his Throat. But we may fee a 
large Defcription of one of thefe Creatures of a 
greater Age, and in more perfect State, with 
the Anatomy of him, in the Phil. Tranf: N° 
326, and 327, by Dr. Blair, F.R.S, . 

The Camel and Dromedary are Beaffs of Bur- 
den, and very {wift; and it is reported of them, 
that they will live many Days without Water, 
even in the hotteft Climates. Some Creatures 
indeed I know willlive without any Water at 
all, asthe Hare and Coney, which I have kept 
above 3 Years, and they have never had any. 

__ Uhere are many Kinds of Horfes remarkably 
diftinguithed for their different Us, In Nor 
thamptonfhire, and fome of the Midland Coun. 
les, are fuch as are fit for the Coach, and 
drawing of other Carriages. In Flanders, Den- 
mark, and fome of the Northern Nations, we ’ 
likewife find Hor/es of Draught, differing in 
their Frame and Turn of Body, and varying 
in their Degree of Strength, as the Countries 
they were bred up in differ from. one another. 

= ; In 
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In Yorkfbire, and fome Places in Wales, 
are bred the beft Hor/es for the Saddle. The 
firft State of their Life being among the Moun- 
tains, enables them to endure hard La- 
bour, Befides thefe, the Spanifh Horfes are 
counted the moft famous for the Parade; and 
the Yurkifh and Barb Kinds for Beauty, are 
reckoned to exceed moft Hor/és in the World. 

Next to thefe, the Kzze Race isaccounted the 
moft ufeful. In many Parts of England, Oxen 
are of great Service in Ploughing, drawing of 
Carriages, and for many other Works in Hus- 
bandry ; befides the Service of their Fie/h, af- 
ter they are worn out by Labour, and the ex- 
cellent Ufes cf their Hides and Tallow, and even 
their Horns formaking neceflary Utenfils; while 
the Crows afford us M/k, Cheefe, and Butter, not 
only fufficient for our own Ufe, but even to 
fupply the Neighbouring Countries. Nor are 
Sheep lefs ufefelto Mankind, their danual Pro- 
duce of Woclferving to employ as many Peo- 
pleas their F/e/h can maintain in fome Places 
of England. "Their Milk is likewife made ufe 
of, and turns to good Account; to which we. 
might add the Service of their Skzs, which af- 
ford us Leather, Parchment, and Vellum. 

Of the Dog Kind we have many different: 
Sorts, fuch as Grey-Hounds, Blood-Hounds, Bea-. 
gles, and others, for Hunting and taking of) 
Game: And again, our Spaniels, either for 
Land or Water, Setting-Dogs, Pointers, &c\ 
ferve to find out Sport. tor their Matters; and| 

7 fome) 
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forme of them are even ufeful for Draught and 
Carriage. In Holland and Flanders efpecially, 
they are commonly employed in the Harnefs, 
for drawing {mall Waggons and other Carriages. 
To thefe we may add fuch other Kinds of Dogs 
as are ufed for the Guard of Houfes, among 
which the Englifh Bull-Dog is the higheft in 
Efteem, for his exceeding Fiercenefs and Cou- 
‘Tage. 

"T he Voice of all thefe Creatures is as various 
as the Stru€ture of their Mouths and Throats. 
We may difcover each Kind of them by their 
Note or Tone, as well as diftinguifh one Bird 
from another by the Difference of their Song. 
The Parts which relate to this Kind of Speech 
among them, are like fo many Inftruments of 
Mufick producing different Kinds of Tones. 
We might likewife mention how aptly all Kinds 
of Dogs are difpofed to receive Inftrnction, and 
how obfervant they are to the Word of Com- 
mand. | 3 

The Apes and Monkeys of feveral Kinds are 
naturally difpofed to imitate the Actionsof Men ; 
but indeed the Figure and Difpofition of their 
Parts agree much more with thofe in Mankind, 
than the Parts of any other Creature; and I 
believe fome Sorts of them might be rendred 
ufeful, if convenient Care was taken to inftruct 
them when young. One Sort indeed, which 
comes from the Eaf Indies, is very vicious; 
and I remember has more than once attempted 
.to force aServant of the Houfe where he was 
Ke kept 
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kept: But I am informed that fome of the lara\ 
ger Kinds have been fo well infructed, that 
they would perform many little Offices that) 
their Mafter direéted them to do, Ii is no dift. 
ficult Matter to be fatisfied how much thefe: 
Creatures are capable of Inftru€tion, fince there: 
are.fo many of them daily brought to England. 
They are great Lovers of ftrong Liquors, and| 
frequently are inebriated with them. They: 
_ love Tobacco, and {moke abundantly if they can: 
getit, Noristhe Man-Tyger lef guilty of thefe: 
Vices when he has Opportunity: His lower: 
Parts are like thofe of a Monkey, but his Head 
is more like that of the Hog, and is a Creature. 
very ready to imitate the Actionsof Men. The 
Females of thefe have Periodical Vifits, like Fe- 
males of the Human Race. I conclude, that 
as the different Tone of Voices proceeds from 
the different Stru€tures of the Organs of Sound 
in Animals, {othe Difference of their Capacity 
and Underftanding proceeds from the various 
Frames of thofe Parts which furnith the Brain 
with nourifhing Juices, 2U3EE 
All Quadrupedes generate by coupling onewith 
another ; but are differently impowered by Na- 
ture to increafe more or leis their fevetal Species. 
Some of the larger Kind, fuch as the Elephant, 
Horfe, Kine, and Deer, {eldom bring more | 
than I or 2 at a time; whereas the {maller. 
Kinds of’ Ammals, and fach as are fabje& to be | 
deftroyed, increafe more plentifully. The Hog 
Kind will fometimes bring 17 or 18 young ones” 
| at 
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ata Birth, and the Doz Race about 10; Cars — 
and Rabits about 5 a-piece, Rats and Mice 
about 8 or g a-piece, Squirrels 3 or 4, Hares 2 
or 3, and Sheep fometimes as many. And with 
regard to the Generation of thefe Creatures, the 
natural Time of coupling i in the Spring- 
Seafon, fomewhat later than Birds; but by 
means of forcing Diet, fome of them may be 
brought to couple even in the Depth of Winter; 
it is by that Means that we have mow young 
Lambs at almoft every Seafon of the Year; and 
fome Creatures, as well in this as in the 
Bird Kind, couple and bring forth young ones 
7 or 8times a Year, as the Rabit for Exam- 
ple, and fome others. We may alfo remark, 
that every Quadrupede has not the fame Length 
of Time appointed for its Growth to its 
compleat State. The large Kinds,  fuch as 
Horfes and Kine, are hardly full Grown in 3 
Years, Hares and Rabits about 8 Months, 
_which perhaps may depend, in great mealure, 

upon the Length of Time they are refpectively 
maintained in the Womb of their Dams; but 
every Kind of Bird grows toits full Bignefsin 
a few Months; and fome Kinds of Fow!/s are 
about a Year accomplifhnig their Growth; 
which Difference I fuppofe happens as the 
Difference of Time is appointed, more or 
lefs, for the Incubation and Hatching of 
their Eggs, fome fetting only 3 Weeks, and 
others a Month, before the young ones are ex- 
cluded, or can make their Way thro’ their Egg- 
Ko3 fbells, 
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fhells. And I believe the Length of Life allotted — 
for feveral Animals is various, as the Time of 
their being included in the Bodies of their 
Dams is more or lefs. There are fome of the 
larger Kind of Creatures which carry their young. 
Ones many Months, as the Mare, Cow, and Ele- 
phant,asit is faid, longer than any other Creature; 
but Radits do not go above one Month, and Cags. 
two: And I believe, was it pofiible to know the 
Nature of all Creatures, we might find, ac- 
_ cording to their Proportion and different Habit 
of Body, a continual Progreffion, with regard 
to their Stature, Growth and Length of Life. 
For in Plants, which I have been more con- 
verfant with, I obferve that Kind of Progreffion ; 
and it is tobe remarked, that the feveral Seeds 
which they {pring from, have as different De- 
grees of Time appointed for their coming up 
{prouting in the Earth; and likewife fuch as lie 
longeft under Ground without fhooting, are 
commonly more lafting than thofe which begin 
to fhoot ina few Days; and we may obferve 
fomething of the fame Kind in In/ects. The Dif- 
tance of ‘Time between the laying and the hatch- 
ing of theHggs laid by fome forts, is very different, 
from what we obferve in others; and the Time. 
of Life in the Caterpillar of one Kind, is not 
the fame that we obferve in another, no more 
than the Number of Days is the fame in all, for 
bringing the feveral Fizes out of their Cry/alifes. 
_ But it remains for.me to fay fomething more 
particular of the Generation of four-footed Ani- 
mals, as it is the next relating, and in fome — 


Cafes 
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Cafes is nearly agreeing with that of Mankind. 
Were we to confider but the Generation of Fowl, 
Fifh, and Plants, and even of fome Creatures 
of the four-foooted Tribe which are covered with 
Scales, it will appear that the Eggs of the’ Females 
are abfolutely neceflary for the Production of 
them ; and I fuppofe that the faecundating Li- 
quor or Duft of the Male is as neceflary to make 
them prolific. In this Race of Animals every 
Female has its Ovaries, or Egg-Ne/?, which, 
without the Intromifion of the prolific Juice of 
the Male, remains fterile or barrren ; It therefore 
appears that the Male Liquor is neceflary to im- 
pregnate the Eggs contained in thofe Ovaries, 
either by fome Animalcules of it pafling into the 
Eggs there contained ; or elfe that the Animal- 
cules wound thofe Eggs, and fo occafion them to 
grow over, and enclofe them in fuch a manner, 
as the Blifters upon Oaken Leaves {well and in- 
clofe the little Inec#s, whofe Eggs are laid in the 
wounded Parts by their Originals: But this Cafe 
has admitted of vaft Difpute, either becaufe fome 
of the Difputants could not imagine how the 
Animalcula could get into the Ovaries ; or elfe 
that forme fuppofe thefe is not Paffage fufficient 
for the impregnated Egg to fall into the Matrix ; 
but thefe I fuppofe form their Judgments on 
the State of thofe Parts when the Animal is 
dead, which, in my Opinion, muft then be 
very different from what they were when it was. 
alive; for then ¢be/e as well as all other Parts of the 
Body have a Power of contracting or dilating 
theméelves; and a Paflage, which at one time 
K 4 is 
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is hardly capable of admitting the Point of a Pin, 
_ may probably be dilated fo much as to give room 
for the Exclufion ofa full-grown Fetus ; and cer- | 
tainly it would be very unreafonable to fuppofe 
thefe Parts are in the fame Pofture during Coiti- 
on, that they are at another time ; Nature then 
giving the Parts a different Action and Power 
of extending themfelves. I could {ay more on 
this Head, if the Cafe had not already been fo 
greatly perplexed; and Iam loth to truft too far 
to my own Opinion, in an Affair of fo much 
Difficulty, I thall therefore relate what has paft by 
way of Letter concerning this Subject, between 
Dr. Geoffroy, of the Royal Academy, and Dr, 
Andry of Paris . 
The former tells us, that fuch as fupport the 
‘Syflem of Eggsin all Creatures, fuppofe the little 
Animal to be included in the Leg ; but this they 
cannot demonftrate till Foecundation: Alfo 
they fuppofe the little Germs of Plants to be in- 
clofed inthe Seeds; but thefe Rudiments of the 
Plant in the Seeds-cannot be difcovered ull after 
Impregnation, by the Farina iffuing from the 
Male Parts. On the contrary, if we examine 
the Eyes of Animals before they have been ren- 
dered fcecund by the Male, we cannot obferve 
the leaft Principle of the Animal, In the Eges 
which the Hens lay without a ‘Cock, although 
they appear fair, and as large as the others, 
yet neverthele!s, we can only difcern in them an 
empty Creatricula, in’ which the little Body 
_ Is not refiding. Thofé who have had the Ma- 
nagement of S/k-WV orms may remark,that when 
a 
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a Moth has laid its Eggs without the Affiftance 
of the Mal, thofe Eggs are tranfparent, and 
void of that little black Point which we difcover 
in fuch Eggs as are foecundated, and is the Be- 
ginning of the little Worm or Caterpillar ; it is 
therefore we are not to expect any good from 
thofe tranfparentand barren Eggs. Ic happens 
fometimes that we meet with thefe tranfparent 
Fggsamong thofe that are impregnated, even 
tho’ they were all laid by the fame Mur ; which 
muft proceed from fome particular Caufe in the 
coupling of the Ma/e with the Female, 

We may likewife obferve the fame Thing in 
the Grains and Seeds of Plants; we often meet 
with Seeds that are without the Germ or Seed- 
_ bud, and ate confequently barren; and thefe 
are found even in the Middle of the fairett 
Fruits. If we obferve likewife the Seeds of any 
Plant at the firft opening of the Flower, we 
find them clear and tranfparent ; but if we ex- 
amine them fome Time after the Flower is de- 
cayed, that is to fay, after their Feecundation, 
thofe Seeds become Opague, by Means of a little 
Body inclofed, which is properly the Germ or 
Deed-bud, ~ | 
_ The Ovarifs fuppofe that thefe Germs were 
originally in the Seeds, and that they are now 
only grown bigger than they were at firft; but 
this is a bare Suppofition ; for fince we cannot 
difcover this Point by the belt Microfcopes, either 
in Eggs ot Seeds,before they have been feecunda- 
ted, and that it may be eafily difcovered after 
Coition, it is more natural to believe that thofe 
Germs 
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Germs were not fubfifting in the Eggs or Seeds 
before they were impregnated, but from. the 
very Inftant of their Foecundation. To con. 
vince you of what I advance, confider only what 
happens in the Time of Foecundation among 
Animals, 

Among thofe Fi/h which.do not couple, the 
generative Liguor of the Male is only {cattered 
upon the Eggs which have been /aid by the Fe- 
male, while they fiit in the Water. In other 
Animals, where Things cannot be obferved in. 
the fame Manner, we know only that the Lz- 
guor of the Male is conveyed into the Cavity of 
the Matrix, even as far asthe Tubes, where it 
is often found in fuch Auimals as have been o- 
pened a little while after Coition; and we may 
prefume that it even pafles into the Ovaries, and 
{prinkles fome of the Eggs of the Female. It 
appears then, that Impregnation proceeds from 

an Effufion of the Male Liquor upon the Ege ; 
from whence we may naturally conclude, that. 
the Effect produced by this Lzguor upon the 
Eggs, is chiefly to convey the little Germ or 
Animalcule, which is found in the Egg after 
that time; and the rather, becaufe the Animal 
cule may always be obferved in that foecunda- 
ting Liquor. .. | 

And we havé-yet more reafon to believe that 
thefe Anzmalcufes, which abound in the Male 
Liquor, are the Principles of Generation, or 
the Beginning of Man, and other Animals, as 
we find them always conftant in the Liquors 
which are included in the Spermatic Veflels of 

| every 
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every Animal, varying according to their dif- 
ferent Species ; but we fometimes find them 
wanting in thofe Liquors, either through ex- 
treme Age, or when Diftempers have rendred 
them barren. 

The Syftem of the Generation of Animals 
being thus ftated, we fhall reafon only upon 
conftant Facts; whereas the Ovari/is {uppofe 
that the Rudiments of the Avimal are always in 
the Figg, altho’ they cannot fee them, and 
moreover, that there isa foecundating Spirit in 
the Generative Liguor of the Male; but thefe 
are uncertain Suppofitions; for according to 
them, this Seminal Spirit muft be exceeding 
Subtile and Volatile: And neverthelefs, among 
the Aquatic Animals, this Spirit, however Vo- 
latile it be, fome fay, it is neither enervated nor 
diffipated by the Waters with which this Liquor 
mixes itfelf; but this is altogether impoflible. 
Some have been of Opinion,that the greateftPart 
of Fi/bh do not couple, but the Females catt 
their Hggs or Spawn, and the Males which fol- 
low them fcatter their Adz/t over the Eges. 
Now before the Waters have extended this ‘Lz- 
quor over all the Spawn, it muft neceflarily hap- 
pen that the Feecundating Spirit is diffipated. 
The Difficulty of Impregnation is {till more 
confiderable in Oyflers and other Shell-Fi/h, 
which are faftened to Rocks, or the Bottom of 
the Sea, without having little orany Motion. 
The Mz/t of the Ma/es is carried backwards and 
forwards at the Will of the Waters, andat lait 
by Chance is brought to the Fggs of the Fe 


males, 
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maies, and renders them fcecund. What will 
then become of this Semznal Spirit, when it is tof 
fed about from Place to Place? If Generation 
was brought about by fuch Means, it would 
{urely have Time enough to exhale, and then 
the Eggs of Ovfers, and other fuch-like Sde//- 
Fish, could not be impregnated by it. 

But we fhall avoid thefe two Suppofitions in 
our Syftem, and endeavour to produce more 
folid Arguments for the Generation of Animals, 
than the Ovarifis have done. And firft, let us 
examine if the Generation of Plants, does not 
carry along with ic fome Analogy to that in 
Animals. | | 

Till the Fiswer begins to fade, we cannot 
perceive any Body or Germ of a Plant in the 
Embryos of the Seeds, or Seminal Vefiels ; nor 
can we difcern any Change in thofe Embryos till 
the Duff of the Stamina is fallen. 

This Duff of the Stemina is neceflary for Fa- 
cundation; for in all P/auts where thefe Sra- 
mina appear, if we cut them off before they o- 
pen, the Fruits will notcome to Maturity ; or 
af they fhould happen to ripen, they are with- 
out Germs, and até confequently barren. 

The Neceffity of this Duj? of the Stamina 
for the Growth of the Seeds, for the bringing of 
them to Maturity, and for making them preg- 
nant, is confirmed by the Obfervations of all 

Botanifisupon the Palm or Date-Tree. 
This Sort cf Plant bears its Stamina upon a 
different Tree from that which bears the Frit ; 

| | fo 
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fo that one is ftiled Male, andthe other Female. 
Theophrafius, Profper Alpinus, and all the i30- 
tanifis agree, that if a Female Tree has not a 


' Male in its Neighbourhood, it does not bring 


forth Fruit, orif itbears any, they rarely come 
to Maturity; they are ill tafted, and without 
Kernels, and confequently without Germs. But 
to bring this Frat to Perfection, and make it 
fit to eat, Care is always taken either to plant a, 
Male Palm-Tree in the Neighbourhood, or to 


cut Branches off the Male Palm-Tree, garnifhed 


with Stamina, and tie them to the Branches of 
the Female Palm-Tree, and then it produces 
good Fruit. This Obfervation was confirmed 
to Monfieur Tournefort in 1697, by Hadgz 
Muftapha Aga, acurious Botanift, Ambaflador 
from Tripoli to the King of France. 

There is one Objection which may be made 
againit what we have mentioned concerning the 


-Palm-Trees. Monfieur Lournefort tells us that 


he has feen a Female Plant of Hops produce 


Seed in the King’s Garden, where there was 


not any Male-Plant. But we may fuppofe that 
the Farina or Male Duff was brought to the 
Female Plant by the Wind from fome other ~ 
Place ; as in the Cafe mentioned by “fouranus 


Pontanus, Preceptor to Alpbonfo King of Na- 


' ples, who tells us, that in his Time there were 
two Palm-Trees, one of them Male, cultivated 


at Brindes, and the other Pemale, growing in 
the Wood of Oftranio; that this laft was feve- 
ral Years without bearing any Pruzt, till ac 
| length, 
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“ 
. 


342 A Philofophical Account of the 

length, having out-grown and raifed its Head 
above the other Yrees of the Foreft, it could 
perceive, fays an eminent Latin Poet, the 
Male Palm-Tree at Brindes, altho’ they were 
feveral Leagues afunder, for then it began to 
bear Fruzt inabundance; and there is no Rea- 
fon to doubt but it then begun to bear Fruit, 
becaufe itthen received the Duff of the Stamz- 
na upon its Branches, which was conveyed by 
the Wind from the Male Palm, We may ex- 
plain by this, ina natural Manner, that Fecun- 
dity, which fo much embarrafled the antient 
Phyficians, and which they attributed to a 
Sympathy, or Love among Trees, The Poe- 
tical Paflage above-mentioned, being thus tranf= 


lated by my Friend Dr. Sewel, viz, 


A Female Palm for many Years had flood, 

The Virgin-Glory of Ottranto’s Wood : 

No vernal Bloom with Flow'rs ber Branches 

: dreft ; , 

No Clufters ber unfruitful Boughs depreft. 

Till diftant far, in Brindes’s fair Vale, 

Ajpiring fhe beheld the noble Male 

The diftant, yet the genial Pow’r fhe feels ; 

Thro ev'ry Vein the fertile Humour trills; 

The pregnant Branches now their Bloffoms 
yzeld, 7 i 

And evry Bough with rip ning Fruit 1s fill'd. 


It may be objeted, that I have no fufficient 
Proof, that every Grain of this Du/f is a Plan- 
| | tula 
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tula or Germ, fince the Microfcope fhews us 
that each Grain is in the Form of a little Globe 
or Egg, either fmooth, or fet with Points, 
fometimes bored thro’ the Middle, or of fome 
other Form or Manner. Iagree that it is difh- 
cult to diftinguifh in every one of thefe little 
Grains of Duff the Rudiment of a Plant, be- 
caufe it is wrapt ‘up in itfelf, and perhaps may 
be covered witha Membrane, or at leaft cloth- 
ed with fome Refinous Matter; perhaps Time 
may difcover fome way of unfolding the little 

erm, or freeing it of its Covering; but allow- 
ing this to be only a bare Suppofition, we may 
agree that it is not altogether unreafonable, 
fince it is not after the Intromifion of thefe little 
Bodies into the Pi/fillum or Uterus of the Flower, 
that we can perceive any Opacity in the Seminal 
Veffels or Embryos of the Seeds, which in their, 
Growth difcovers to us that they are in effect the 
Germs of Plants. — | 

In fhort, what confirms this Hypothe/fis, is its 
Uniformity with what we have difcovered 
relating to the Generation of all living Bo- 
fe aics. 

After having eftablith’d the Proofs of our 
Hypothefis, 1am to anfwer the Objections which 
may be made againft ir. 

Firft, It may be objetted that an Infec? can- 
hot quit its Nature, as an Jn/ed?, to take upon 

it that of a perfect Animal, 

Je is an antient Error to make the Diftinction 
of Perfeétand Imperfect Animals, Our Eyes do 


Noe 
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not difcover the fame Parts that are in fome Ani-« 
mals, in Worms, Butterflies, Flies, Bees, and other. 
Infréis ; fo that fome thought fuch Parts were 
wanting. We fee them take their Birth in Mud, 
Dunghills, putrified Flefb, and Rotten Herbs ; 
which has made fome believe that thefe little 
Bodies had no other Origin than a fortuitous 
Afemblage of putrifying Parts of Matter. They 
have even believed that larger Animals, fuch as 
Frogs, Wild Ducks, &c. had the like Begin- 
ning, without reflecting that thofe Animals 
were conftantly the fame in their Frame and 
Parts, which are always produced alike; and 
that it is impoflible that Chance could produce 
an Arrangement of Parts always uniform and 
conftant. We are obliged to the learned Redi, 
for having firft fet this Matter to rights. by giving 
us Proof that the Generation of Zn/eéfs comes 
fromMales and Females, agreeableto the Syftem of 
Leggs, asitisamongall other _4aimals. Many learn- 
ed Phyficians, and particularly Swammerdam, 
have begun the Anatomy of Infects; and we 
are obliged to that great Man for having fhewn 
us that thole little daimals had Parts agreeable 
to ours, or at leaft did the fame Functions; but 
as that Work was left unfinithed, Du Verney has 
taken itup, and continuesit with great Accuracy 
and Judgment, tracing thofe little Creatures 
from the Beginning to the End; and far from — 
reprefenting Injects as Imperfect Animals, he 
difcovers fo much Art and Contrivance in their 
Structure, that they feem to be even more per- 
jfec# than the moft confiderable Animals. In 
Cater- 
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Ozterpillars, and fach Worms as change into. 
Butterjies, and in fuch Reptiles as take Wing, 
it is furprifing to obferve the Changes which 
happen throughout the interior Stru€ture of 
their little Bodies. An infinite Number of 
Parts, which are folded up, explain and open 
themfelves at the End of a certain Time; fome 
become ablolutely ufelefs, dry up, and fall of ; 
and others are alter’d beyond our Knowledge. 
Nothing can be more admirable than the Tra- 
cing of all thefe Changes. A Frog is a Fijh 
in its Beginning, named Tadpole; it has a great 
Head, the Mouth of a £7/h, the Fins and Tail 
hike Fi/bes; it refpires by the Gz//s, which are 
Lungs peculiar to Fi/hes : Some time afterward its 
Tail and Fins drop off,and its Feet appear, which 
are as well adapted to Walking as Swimming ; 
the Fore-Part of its Head, or rather its Mash, 
falls off, with its Gi//s; in the mean while, the 
Lungs, which refemble thofein Terreftrial Az7- 
mals, unfold and dilate themfelves, and become « 
_ expanded and very vifible, from almoft invifible 
Parts that they were before. May not we look 
upon this as an extraordinary Perfection, and 
even more than Man himéelf can boaft of, that 
Gift of Power in tafting Life fucceflively in 
different States and in ditferent Elements? 

ThefeConfiderations may undeceive thofe who 
are prejudiced in their Opinions, that a Crea- 
ture in the Rank of In/eé#s cannot become a 
perfect Animal, efpecially if they reflect, that for 
‘the moft part the State of Worms or Caterpil- 

. L lars 


146 A Philofophical Account of the 


lars is only a State of Paflage to bring them toa- 
nother Form; fo that thofe Worms which are 
commonly ingendered in putrified Flefh, change 
into Flies ; likewife feveral great Worms, which 
remain fome time under Ground, change into 
Beetles; Silk-Worms, and Caterpillars, become 
Moths and Butterflies; and I think the Eartb- 
Worm is the only Species which does not fuffer a 
Metamorphojis. 

This being premifed, we may regard the 
Form of the Worm or Animalcule in the Gene~ 
ative Liguor of Animals, as an Inftance of 
the Certainty of future Metamorpho/is. 

It may be objected in the fecond Place, that 1 
attribute an imaginary Inftiné to the little 4zz- 
malor Animalcule, to make it rife into its Cell. 
I confefs the Difficulty of explaining fo great a 
Myftery asthat of Generation, without meeting 
a thoufand Obftructions and Queftions, which 
eannotbe refolved without great Pains and Trou- 
ble; but when an Effect is fo evident that it 
meets with no formal Oppofition, it does not 
feem reafonable to conteft it: Such 1s the Diff- 
culty in Difpute. Inftin@ in this Place is not 
the Queftion; for I have not attributed it to the 
fittle Animal as a Means whereby it 1s conveyed 
into its Cell, I know too well, that in Phy- 
fical Difputes we muft make ufe of Mechanic. 
Laws, and I fhall endeavour to give fuch as are 
moft probable. ! 

The prodigious Multitude of Azmalcules 
{wimming inthis Liquor, which difpofes it felf 

(a 


WorRKsS of NATURE. 147 
to overflow the Egg that is prepared to be im- 
pregnated, makes it almoft impoflible, that one 
of them at leaft fhould not reach the little 
Opening of the Crcatricula ; and that from 
this prodigious Multitude there is not above one 
which can find place ; for the Crcatricula is not 
capable of containing any more; but if by 
chance it is big enough to admit of zo, we fhall 
find two Fetus’s; under the fame Covering, or 
elfe a monftrous double Fetus joined together 
by fome Part of the Body. This is one Proof of 
the Authority of this Syftem. 

Thirdly, \t may be faid that we carry our 

Thoughts too far, in fuppofing thefe little z- 
malcutes to be the Principles or firft Points from 
whence Mankind is derived, and that they may 
have been appointed to fwim in the Seminal 
Liquor for other Ufes; as for Example: They 
may be fuppofed to agitate that Lzguor, and to 
falicitate the Exhalation of the Spirits, 
Befides what I have already obferved of thofe . 
who fuppofe a powerful Spzr7zt in this Liguor, 
it feems much more natural to me to draw this 
Confequence (7, e.) That the Anzmalcules which 
are found in fach vaft Numbers floating in a Lz- 
guor {o neceflary for Generation, are themfelves the 
immediate Caufe of Generation, and not to be- 
lieve that they are only remote Inftruments of it; 
- becaufe we donotdifcover any nearer Caufe. After 
this theUfe which is affigned them is far from ne- 
ceflary, and there is no Likelihood that there is 
__any Probability in it; for every Thing that is Lr- 
) ea guid 
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_ guid has in itfelfa motive Power, without ha- 
_ ving Occafion of fuch feeble Affiftance, as that 
which it might receive from Animals moving in 
it; foris it reafonable to fuppofe that fib 
weré created in the Seas, or Bzrds were made 
to move in the Air, to prevent the Stagnation 
of thofe Liquids? The one is not more plaufi- 
ble than the other. 

Fourthly, It is faid that Conception, by 
Means of the nimalcule, is difagreeable to the 
Syftem of the Unfolding of theVeffels and Parts, 
But wherein is this Syftem of Unfolding more 
attacked in this Hypothefis, than in the com-— 
mon Sentiment of the Eggs? If we admit that 
Adam hadin himfelf all the Animalcules, as it 
were, incafed one within the other ; donot alfo 
the Ovari/is fuppofe in the fame Manner, that 
all their Eggs were inclofed one in another, and 
contained in the Body of Eve? They cannot 
therefore make any Objections upon that Ac- 
count, fince we may as eafily oppofe their Opi- 
nion of the Eggs. But to defend both thefe 
Opinions again{t thofe who are too much em- 
barraffed by the Syitem of Unfolding of Parts, — 
let them join with me, and confider how Na- 
ture acts in her Courfe, and they will fee how © 
the Syftem of the Unfolding of Parts is incum- 
bred; but at the fame Time muft agree to the 
Truth of it. But let us now examine what | 
Monfieur Dodart {ays upon the Fecundity or In- — 
creafe of Plants, in his Memoirs, inferted in © 
thofe of the Royal Academy of Sciences, for the — 


Year 
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Year r7oo. ‘ It is wonderful, (/ays be) that 
“ the Fecundity ot Increafe of Plants has been 
« {9 little obferved by the World, efpecially 
“¢ fince they are fo commonly expofed to the 
«© Eyes of all People; not only the Natural 
“<< Increafe of Plants of their own Accord, but 
< alfo their Artificial Increafe, produced by 
“ Cutting, or Amputation of their feveral 
“© Parts.” This Artifictal Increafe he proves 
tobe no more than Natural; for, as be juftly 
objerves, “* All the Art of a Gardener cannot 
“ sive to Plants what they had not in them- 
« felyes ; his Skill only affifts them to unfold 
« and explain thofe Parts which they were ori- 
* ginally pofleffed of. Here follows an Exam- 
«* ple of the Increafe and Multiplication of a 
“© Tree by the Seedonly, whichis the laft Term 
* and Object of all the Productions of a Tree. 
‘© The Branches of the Elm, are fo many 
«© Branches of Seeds or Grains extremely prefled 
“* one againft the other; and having taken an 
s Elm of 6 Inches Diameter, and 20 Feet 
“ high in Stem, which was about 12 Years 
« old, I cut off a Branch of 8 Feet long; and 
“¢ neglecting the Seeds which had been fhaken 
“ off by the repeated Blows of the Axe, and — 
€ the Fall of the Branch, I yet found on it 
© 16,450 Seeds. — | 
«© We may fuppofe that an E/m of 6 Inches 
«© Diameter muft carry more than 10 Branches 
« 8° Feet long; but fuppofe 10 only, then 
thefe 10 Branches may reafonably produce, 
L2 accord- 
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‘< according to the above Account, 164,500 
‘© Seeds. Allthe Branches which are lefs than — 
«© 8 Feet long, taken together, make a Sur- 
‘«¢ face more than double the Surface of the 10 
“¢ Branches of 8 Feet; but fuppofing them on- 
‘«< ly double, becaufe perhaps thefe lefler Bran- 
“< ches are not fo prolific as the others, then all 
“ the Branchestogether produce 329,000 Seeds. | 

“ An Elm may be fuppofed to live 100 — 
‘* Years; and itis not reafonable to fuppofe 
‘¢ that the mean State of its Fertility fhould 
‘© be at the Age of 12 Years; we may then 
“© quftly reckon, that in’ at indifferent bearing: 
« Year, it will ‘produce 329,000, or may well 
a enough fuppofe 330,000 Seeds, which are 
*' ltele enough. Again, we muft multiply this 
“© 230,000 by the 100 "Years Life of the Elm, 
“* which makes 33,000,000 of Seeds,which an 
“* Elm produces in its whole Life-time, taking 
‘every Thing at the loweft Rate, and thefe 
‘€ 23,000,000 came all from one fingle Seed. 

‘¢ But this is only the natural Produ@tion of 
“ the Tree, which hath not yet produced all 
that it contains. 
‘‘ If the Jree had been headed, it would 
“* have f{prouted afrefh from the Trunk, and 
at leaft produced as many Branches as it had © 
‘ before in its natural State; and thefe new 
Shoots would not require more than the 
‘* Spaceof 6 Lines, or thereabouts, in Heighth | 
“ofthe Extremity of the headed Trunk ta 
‘* {hoot from. | 


- At 


a 
or 
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«* At whatever Place, or whatever Heighth 
the JTree had been headed, it would have al- 
way re-germinated with equal Vigour; which 
isconftant, as appears by the Example of 
Dwarf-Trees, which are continually kept 
cut almoft down to the Ground, 
«¢ From hence we learn, that all the Trunk 
of a Tree, from the Earth, to the firft Ger- 
minating of the collateral Branches, is filled 
with Principles or little Embryos of Bran- 
ches, which cannot poflibly appear all at the 
fame Time; we conceive them to be parted 
by little circular Rings of 6 Lines in Heighth, 
each of which in particular is ready to pro~ 


| duce Branches as foon as an Amputation is 


made exactly above it, 

** All thefe invifible Branches (altho’ they 
are hidden) are no lefs exifting than thofe 
which appear to us; and if they were once 
manifeft, they would produce an equal Num- 
ber of Seeds, which confequently they muft 
already contain in little. 

‘“* Now were we to follow the Example pro- 


* pofed, there isincluded in this B/m, as many 


Times 33,000,000 of Seeds as there are 
Spaces, that is to fay, 15,840,000,000 of 
Seeds ; and that this Zvce contains agtually 
in itfelf wherewithal to multiply and re- 
produce fuch a prodigious Quantity of Plants 
as would furpa(s all intelligible Numbers,” 

What will thofe fay to thefe Obfervations, 


who areafraid of over-burdening the Syftem of 


L 4 un- 
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unfolding Parts? Will they not be forced to ac- 
knowledge, that their Ideas are too narrow for — 
the infinite Forefight of the Creator in the Pro-_ 
pagation of Living Beings? But it is permitted | 
at prefent, that our Reafon even penetrates be- 
yond its own Power, where the Senfes have 
carried us; and where they begin to abandon 
us, they will plainly difcover, that whatever 
their Senfes have thewn them, is nothing in | 
Comparifon of that which may hereafter be 
found out; for if we only fuppofe that each 
Grain of a Tree contains in itfelf a 2d Free, 
which/again inclofes the fame Number of Seeds ; 
and that we can never difcover a Grain which 
contains more Trees, nor a Tree which contains 
more or fewer Seeds than the preceding Tree ; 
then confequently there is a Geometrical Pro- 
ereflion of Growth, whofe 1ft Term is one ; 
the 2d 15,840,000,000; the 3d the Square of 
15,840,000,000; the 4th its Cube; and fo on, 
ad infinitum ; to that our Reafon and Imagina- 
tion would in fome Sort be loft, and {wallowed 
up in the immenfe Calculation. 

This prodigious Chain of Numbers ftrikes — 
Terror inthe Spirits of thofe who are not ufed | 
to pufh their Meditations to any great Length; 
but thofe who are uled to the Study of Phyfic 
and Mathematics,‘ know very well that they 
cannot go far without meeting fome Kind of 
Infinity, as if the Author of Nature had been 

careful that his principal’ Character {hould re- 
fidein every Thing, 0° °~ 
If 
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If then we agree with the Syftem of unfolding 
of Parts in Plants, which I think there is no 
Reafon to doubt of, we may as eafily admit the 
fame in Animals, and it will be fo much the 
more demonttrable, as this Syftem is the moft 
fimple of all others; for if it be acknowledged, 
that God created all Things at oveIn/ffant,we need 
not torment ourfelves to find out how Orgamzed 
Bodies may form themfelves, which is no more 
than the unfolding and explaining of their Parts 
one after another; whereas, onthecontrary, it 
will always be found as difficult to explain their 
Fortuitous- Formation, as it will be to demonttrate 
that Gold, Silver, Copper, Steel, and Enamel, 
being putinto a Crucible, the Parts of each 
Matter would difpofe themfelves in fo regular a 
Manner, astoforma Clock or Watch. 

Fifthly, It is objected, that the Animalcule 
« which begins to difcover it felf inthe Egg, after 
Conception, is nota Worm. ‘To this 1 anfwer, 
that if we could open the Crcatricula of the Egg 
immediately after Conception, (that is to fay, 
as foon as the Worm is entred into that Part) we 
might difcover that little 4z7mal yet under the 
Form of a Worm; but as it begins to grow 
bigger almoft as foon as it receives anew Nou- 
rifhment in the #gg, and as new Parts begin at 
the fame time to unfold themfelves in it, itis 
not ftrange to find it then alter from the Form 
of aWorm; and we may obferve the different 
States of its Paflage from that Form, to thatof 
the Animal which is to be produced, 


With 
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With regard to the Obfervations of the Fetus, 
whether it be formed inthe Ovarza, or ino. 
ther Parts of the Matrix a very little while after 
Conception, thofe Obfervations do not deftroy; 
my Hypothefis: All that can be faid is, that 
the little tmalcules, which are the Principles: 
of Mankind, lofe the Figure of Worms a little: 
after they are entred the Eggs, and begin to take 
upon them the human Form: And as to the Ob-. 
fervation of our learned Critic, that Nature gives 
the mot perfec} Animals a longer Time of Ripe-~ 
ning, or coming to their laft State, altho’ itis 
not a General Rule, yet neverthelefs it happens 
to be true enough in Mankind. 

Among the Obfervations of the Fetus in- 
fertedin the French Tranfactions for 1701, M, 
Dedart has given us One of the moft remarkable, 
of an Embryo of 21 Days it was then but 7 Lines 
in Length, and it was difficult to diftinguith its 
Parts; the Head and the Trunk of the Body only 
could be difcerned ; the Thighs and Arms were 
not yet unfolded ; and the Head was one 3d of 
the whole Length, Can we then fay that this 
Embryo had the perfect Figure of Mankind, or 
was entirely formed ? and was it not in this State 
more like toa Worm, which it was originally, 
than tothe Form of a Man ? For we may fuppofe 
that the Head of the little Worm was become 
the Head of the Fetus, and that the reft of the 
Body had been hidden in that Part, which 
made the Taz/ of the fame Worm: But here I 
may fay that the Worm is not yet perfectly 5 

| the 
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the Form of Mankind (to fpeak like our Au- 
thor) at the End of g Months, when he fhould 
come into the World ; for we may fay that he 
is not in his perfect State till he is21 Years old, 
which is about the Time when an human Body 
has acquired all its Proportions ; which agrees 
with the Account of our Critic, who will not be 
farprized, that a Worm may be changed into a 
perfect Man in fo long a Space ot Time. 
 Sixthly, In the next Place fome attack the Sy/- 
tem of Plants, and object that the Difpofition of 
certain Piffils, which lengthen themfelves be- 
yond the Apices, cannot therefore admit of or 
receive the prolific Duft. 

T agree that fome P7/fils are much longer 
than the “pices, and have their Orifices a good 
Diftance beyond them; but this only happens 
in reverfed Flowers, fach as the Crown Imperial, 
&c. where this Situation of the Pi/tillum fa- 
vours Foecundation ; for in fuch Flowers the 
Duft cannot fall from the Cap/ules of the apices, 
without falling upon the Pifi/s, which, in 
fome Subjects, are garnifhed with little Hairs, 
the better to retain the prolific Duff; befides, 
moft of them are indued with G/utinous ar V 1f~ 
cous Matter. In the Tulip, and fome other 
Flowers, the Piftillum does not begin to raife it- 
felf above the Apices, till they are full ripe, and 
have fcattered their Du/f, | 

I agree that it is not fufficient to prove only 
that the prolific Du/t of the Apices may fall u- 
pon the Pifizls of the Flowers 5 we muft = 

| 4g dud 
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duct iteven into the very Ce//s of the Seeds:) 
And I own that it is very difficult to compre-- 
hend how this Du/ can get there; but becaufe; 
we find a Difficulty in any thing, are we there-, 
fore to conclude it is impoffible ? and efpe-. 
cially when we may obferve fo much Prepas 
ration as we fee in Plants, towards the perfect- 
ing of the prolific Duff in the Apzces; as alfo 
how it is feattered when it is full ripe, at 
a ceértaintime, when the Pz/fz/s are ready to re- 
ceive it: May we not remark as much Difh- 
culty in the Generation of Animals? When we 
find that the Entrance of the Infundibulum, or. 
Vagina, of the Matrix in Birds is very diftant 
from the Ovaries, one can hardly imagine how 
the Eggs, when they detatch themfelves from 
the Ovaries, feek out the Overtures of the Va- 
gina, although there is no doubt but they do. 
So all the Garniture of Flowers may perfwade us 
of the Neceflity of the prolific Du/ for impreg- 
nating the Seeds ; and the Proofs which I have 
already given may convince us of in A 
few Obfervations, which Time may produce, 
will {et this Matter in a clearer Light. 

Seventhly, 1am told that the Blofoms of an 
Abricot-Tree, which were robbed of the Apices 
by Vermin, produced good Fruit, But are 
they affured that all the pices were intirely ea- 
ten, or whether they were deftroyed before they 
had fcattered away fome of their Du/? ? 

Eighthly, We are not to fuppofe that the 

RDS Wind 
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Wind can be an Intermitter in this Kind of Foe- 
cundation. | 
But is it more difficult to fuppofe that the Air 
is an Intermitter in the Fcecundation of Plants, 
than to makethe Element of Water an Inter- 
mitter in the Propagation of F7/h, and chiefly of 
Oyfters and other Animals, which lie zmmovea- 
ble at the Bottom of the Sea? 
~~ Ninthly, Some add, that if the little Grazns 
of the prolific Duff were fo many Plants, they — 
would produce as many Plants as there were 
Grains falling uponthe Earth. And why then 
don’t they raife the fame Difficulty in the Z- 
guor defigned for the Propagation of Animals 2 
For, in fhort, ifthe little Animal or Animalcula 
does not meet with a convenient Nourifhment 
in the Earth or Water to make it grow, and 
can only find what is neceflary for its Support 
in the Egg of the Female; neither can the little 
Germ of the Plant meet witha proper Nourith- 
‘Ment in the Earth to unfold its Parts, but on- 
dy finds it in the Emdéryo of the Seed. . 
- If my Reader will examine impartially the 
-feveral Opinions upon the Generation of Plants 
and Animals, and weigh well the Proofs of one 
and the other, and obferve the Difficulties 
which are to be met with in all thefe Hypothe/es, 
I doubt not but he will agree with ours, as it is 
the moft general, and has lefs Suppofitions than 
the others; and after all, I defire him to ob- 
_ferve that I lay this down only as an Hyporhefis, 
| in 
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in which appears more Probability of Truth 

than any I have yet feen upon this Subject, 
There are ¢wo Things yet remarkable in 
Generation after the Eggs are impregnated. In 
fome Animals the Eggs are excluded from the 
Body of the Females, to be afterwards incubated! 
and fet upon, till the Creature is fo far perfected as) 
to break its way thro’ the S/e//, as in the Cafe! 
of Birds and Fow/s, which are therefore called 
Oviparous: But the Cafe of Qyadrupedes is 
different ; the Fetus is not excluded from their 
Bodies, till it has taken that Form or Figure 
which it maintains to the End of its Life: 
Such Animals are termed Viviparous. One 
might make yet feveral remarkable Diftinc- 
tions among thofe created Bodies which are 
Oviparous, The Eggs of Birds hatch at once 
into Bodies properly formed, agrecing with the 
Figures of their own Race. The Spawn or 
Figgs of Frogs have feveral different Changes 
before they gain their compleat Figure. The 
Eggs of Butterflies and Moths hatch at firft 
into Caterpillars, and from this Shape change 
into a Chry/alis, and from that again into the 
Fly. The Seed or Eggs of Plants hatch at 
once into a Plant; tho’, indeed, we may ob- 
ferve in fome of them a confiderable Difference 
between the Seed-leaves, and thofe which they 
are adorned with when they {hoot out their 
Stalks and Branches: The Ear-leaves, or 
thofe next the Roof, as I have already hinted, 
doing the fame Office to the Virgin Plant, as 
the 
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‘the Breafls or Dugs of the Mother Animals 
do their Young, z. e. to furnifh them with their 
firft Nourifhment, and fupport them till they 
can find a fuitable Food in the Earth: And 
this is fo certain, that if we take away the 
Ear-leaves of a Plant, foon after it has made 
its firft Shoot from the Seed, the Plant will 
die in a fhort Time. The Eggs or Spawn of 
Fifb hatch and become F%/b at once ; but in 
fome of this Race (I am told) the Eggs or 
Spawn are not impregnated till after they are 
excluded from the Bodies of the Females, 

It is obferved by fome great Men, that the 
Animaleules in the Seminal Liquor will live {e- 
veral Days after the Death of their Male Pa- 
rent; and even fome have gone fo far, as to 
affirm, that thefe Amalcules will remain alive 
in the Matrix of the Female 2 or 3 Months 
after the Lzguor has been lodged there, altho’ 
they had not the Advantage of the proper 
Nidus or Egg-neft to afford them any Help ; 
and then conclude, that thofe Parts may be 


impregnated by fuch Am:malcules 2 or % 


mA 


Months after Copulation, which (as they fay) 
is the Reafon that fome Females are longer 
between the Time of Coupling with the Ma/z, 
and bringing forth their Young, than others ; 
fo that, according to their Syftem, fome of 
the human Race may bring forth rz or 12 

Months after they have been with a Maze. 
To confirm the Syftem of Generation by the 
Animalcules in the Male Liquor, we may ob- 
lerve, 
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ferve, that in fuch Animals as are not. yet ars 
rived at their higheft Perfection, the Male Li= 
guor in them is wanting of Animaleules, Tg! 
we examine the Te/ficles of {mall Chicken, or 
any young Bird or Fowl, foon after hatching, 
or any Amal newly brought into the World, 
the Male Liquor lias not any Animalcules in 
it, no more than can be found in the Se 
minal Veffels of “an extreme old Man, © or 
any Creature that has been worn by  Di- 
ftempers ; but we never fail to find them- Hit | 
vaft Numbers in fuch Bodies as. are: full 
etown, and in a’ vigorous State of Health. But 
rf thall conclude this Account of .Generation, 
with obferving only, that the Egg of the Fe- 
male, before Impreguation, feems to poflefs-a 
Degree of Growth or Life, fomewhat like that 
in Minerals; when .the fame Egg is impreg- 
nated, it then poffefies a Kind of Vegetative 
Growth ; and takes uponit the Anzmal Life and 
Growth as foon as it quickens, at which Time 
it only begins to enjoy the Power of Sen/a- 
‘1107. 
We come now to obferve fuch of the four- ) 
footed Race as are Amphibious, or live. as well. 
upon the Land as in the Waters: Such is the 
Hippopotamus, or RivereHorfe, which is found 
about the River Nz/e, which Creature is as big 
as a large Bull, There is now one of them 
well prelérved at the Phyfic Garden at Ley- 
den. After this the Otter and Beaver may be 
obierved,- as Annals which inhabit Pools, 
Ponds, 
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Ponds, and Rivers of little Refort, whofe Prey 
is chiefly upon F7/b. And next thefe the Seal 
or Sea-Calf may well enough .be placed, as it 
much more relates to Quadrupedes than the 
Fifh Kind: It is Viviparous, and thinly cloth- 
ed with Hair, and likewife fuckles its Young ; 
but its Tail'and Fin-like Feet declare it to“in- 
habit the Waters, for the moft Part, being 
rather contriv’d for fwimming than for walk-- 
ing or moving upon the Land. 

Having now confidered the principal Parts 
of Quadrupedes, and given fome Account of 
their Ufes, we are next, in order, led to treat 
of, fuch four-legged Creatures, as are partly 
“igs ane partly ati "fuch as Frogs, 
Toads, 3 


Explanation of the Plates relating to Chap. IX. 
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- Fig. I, The Head and Legs of a Cat, ph etting 
, Gort the Difpofition of thofe Parts in ng Beafts 
of Prey. 

se Ik. T4e Head and Legs cf a Mout, 
fhewing the Difference between the Claw-footed 
and the Talon-footed Beats; as alfo the Di/~ 
pyition of the fants to help chem 1 in their Mo- 
f10N. 

Fig. II. The Head and Legs of 2 Ficié, in 
which we may obferve the Strength and Man- 
ner of its fointing, and the whole Hoofs of a 

M Horny 
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Horny Subftance, difpofed as well for its Dé- 
fence as for hard Labour. — 9 


Pro us Aol OB ORY, 


Fig. I. The Man-Tiger; from Africa, 

Fig. II. 4 Monkey of an extraordinary 
Kind; from Mr. Randal’s Collection, in Chan- 
nel-Row, Weftmintter. 

Fig. IN. Ze Head and Legs of 2 Spaniel, 
being a Continuation of the Claw-footed Kind. 
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Fig, I. The Head and Legs of a Hog, deing 
one of thofe Cloven-footed Animals, without 
Horns. 3 

Fig, II. Tbe Head and Legs of a Buck, or 
a Cloven-footed Animal, of the Annual Horned 
Race. | 

Fig. III. The Head aud Legs of a Stag, or 
the largeft Kind of the Cloven-footed Annual 


Horned Race. 
PEA TE XVII: 


Fig. I. Tbe Elephant, drought from Fort 
St. George in the Eaft-Indies, whofe Tusks are 
not yet cut or budded. As the Tusks of this 
Creature always grow in the Upper-Jaw, L 
fuppofe them rather Horns than Teeth. 


Fig. II. 
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- Fig, I. The Head and Legs of a Goat, or 
one of that Race with irregular twifted Horns, 
which are Perennial. 

Fig, III. Zbe Head and Legs of a@ Sheep, 
being one of the Race which produces curled or 
twifted Horns. | 7 

Fig. IV. The Head and Legs of a Bull, 
ferving as an Example of the /mooth Horned 
Tribe, whofe Horns are Perennial. 
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Of Frogs, Toads, and fuch Creatures as are 
partly Animal, and partly Infectal. 


HESE Creatures are in forne Refpects 

like the Animals treated of in the pre- 
ceding Pages, and in other Things are analo- 
gous to Infeéis: They agree with the former 
in the Number of their Legs, andthe Me- 
thod of their Coupling ; only that in thefe 
the Males and Female are joined for 3 Days, 
and the Quadrupedes already mentioned, are 
not fo long in that A@. Their flefhy Parts are 
like thofe in Animals of the four-footed Kind; 
but the many different Changes they have 
between the Spawn and the perfec? Frog, is 
‘as remarkable as thofe in the In/eéf Race. 
Again, the Frogs fleep, or are laid up in the 
Winter, as are the longer-lived Infeéfs: And 
their different Degrees of Life, within and 
without the Waters, make them fomewhat 
M 2 analogous 
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analogous to Gnats, which live their firft Stage 
of Life in the Waters, and the Remajnder of 
their Time in another Element. | 
The Difference between Frogs and Toads 
in England is very remarkable, tho’ fome will 
hardly allow any, which I fuppofe proceeds 
from their Want of Obfervation. They will 
have it, that Yoads are no more than Male 
Frogs, or that all Frogs, which have black Backs, 
are thofe which we ought to call. Zoads; but 
T hope to fet them right in the following Ac- 
counts of both. | 
The Skin of our Englifh Frogs is fmooth, - 
their Motion nimble and agile: One Sort has 
the Skin on the Back of a dark Colour, and 
the other is yellow, marked with Specks here 
and there. The Séiz of the Toad is rough 
and knotted, and its Motion is heavy, dull, 
and crawling, The hind Feet of the Frog are 
webbed like thofe of a Goofe; and Frog 
Spawn are as large as Pea/e, and is brought 
forth ina Lump. The Feet of the Toad are | 
not webbed, and its Spawz is {mall, and chain- 
ed together. Toads will live in damp fhady 
Places, without. ever entring the Waters; but 
Frogs cannot live out of Water. The Voice 
of the Yoad is much coarfer than that of the 
Frog, and its Method of Life in many Things 
diferent. A Toad will live a long while in — 
the Air-Pump, after the Air is exhaufted; but 
a frog will die in lefs than half the Time, 
We have Inftances of Todds that have been 
found 
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found in fmall Cavities in the Middle of large 
Blocks of hard Stone. And I was once Eye-~ 
witnefs of a Zoad which was fawed out of the 
Center or Heart of the Trunk of a large Oak; 
but I have never yet heard of any Frog that 
was thus inclofed. It is reported, that an an- 
gry Toad will pifs a Sort of venomous Liquor, 
which is injurious to any living Creature it 
touches, but efpecially to Mankind. I had 
once one of them, which fpouted fome.of this 
Liquor in my Eye, but I receiyed no Damage 
from it ; perhaps, becaufe I immediately wath- 
ed it with fair Water ata Pump ; but we do 
fot find that Frogs ever produce a Liquor of 
this Kind. It is common in France, and is 
now introduced among us, to eat the hinder 
Legs of Frogs as a great Dainty ; but I have 
not yet heard of any that have been bold | 
enough among the Europeans to feed upon 
Yoads, unlefs fome Mountebanks, who have 
done it to thew the Excellency of their 
Antidotes. I have often heard, that the Peo- 
ple of China fell Toads in the Markets, of 
a very large Size, and hold them to be great 
Dainties; but I fappofe they are rather Frogs 
than Toads, and have only been thought to be 
of the latter Kind, for Want of Knowledge 
enough of the material Differences which we 
find in one and the other, Upon the A/ps 
there is a Kind of Yoad about four Times 
larger than our Englifh Toad. And I have feen 
in the Cabinets of Mr. Seda, and Dr. Ruyfb 

) M 3 of 
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of Amfterdam, many Kinds of them well pre- | 
ferved, and great Variety of Frogs with long 
Tails, curled Ears, and ‘their Backs marked — 
with various Figures. In the fir/t of thefe Ca- 
binets there is a remarkable Set of Frogs; 
which, from the Form of the common Frog, 
differ in the Frame of their Parts gradually, 
till the laft is of the Figure of a Fi/b. I thall 
now account for their Generation, and of their 
gradual Alterations from the Spawa, till they 
become perfec? Frogs, as it was obferved by 
that accurate Anatomift, Dr. Douglas, F.R.S. 
to whom I am likewife obliged for the follow-_ 
ing Relation. | 


Of the curious Structure and Conftitution of the 
Genital Parts zz a Female Frog, full of Eggs. 


Of all the conftituent Parts of this Animal, 
there are none more artfully contrived, nor fo 
curioufly framed, as thofe, that ferve for pro- 
pagating the Species in boih Sexes, but efpeci- 
ally in the Female; and from the great Ana- 
logy and Likenefs that is between rhe/e, and 
thofe in Women, we may draw a moft con- 
vincing Argument to ftrengthen and inforce 
their Opinion, who maintain the Syftem of 
the Eggs. | 

2 Ovaria, 2 Ovidudlus's, and 2 Uterus’s, 
are the Parts to be defcribed. . 

The Ovaria are two large veficular Bags, 
formed. of a thick glandulous Memérane, with 

| a Cavity 
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a Cavity within very apparent, if you diltend 
them with Wind. 

Each Ovarium is placed about the Middle 
of the Abdomen, laterally on each Side the 
Spine, being fattened by Blood-Veffels and fibrous 
Connexions to the Mefentery, upon the uppet 
Part of each Kidney... 

Their Bignefs varies according to the Num- 
ber and Magnitude of the Eggs they contain ; 
for juft after they have dropt off, they look 
flaccid, being contracted into a narrow Com- 
pais, feel foft and flimy, and appear of a yel- 
lowith Colour, having a Number of little black 
Specks or Points here and there intermixed ; 
but when the Eggs are come to their Maturity 
and full Ripene(fs, they are very large, and look 
of a black Colour fpotted with wdite, very 
much diftending the Belly. 

The Tubes or Oviduéts ate two long Chan- 
nels or Pipes, lying on he Sides of the Belly, 
between the Lungs and the User, In their 
natural Situation they are rolled up and fa- 
ftened together by a Membrane, as by a Me- 
fentery, making feveral anfractuous Gyri, or 
winding Circumvolutions, not unlike the {mall 
Guts in little Bzrds. 

Thefe, as well as the Ovaria, differ in 
Bignefs and Colour, according to the Seafons 
of the Year, and different Times of Gefta- 
tion ; for juft after all the Ovu/a are patted, 
they are flender, and very fmall, of a yellow-_ 
ith Colour: However, if they be thrown into 

M 4 the 
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the Water, they {well and become fomething | 
bigger: But juft before the Ovula are loofened, 
they are as big as a Goofe-quill, of a whitith 
Colour; and if they are then thrown into Wa- 
ter, they will, in the Space of ane Night, {well 
fix times bigger, and ina little time after they 
will diffolve into a kind of Mucilage or Jelly. 
The Infide of thefe Tubes are covered with a 
thick, flimy, glutinous Matter, which befmears | 
the Ovulz in their Paflage, and afterwards ferves 
for a Nidus, if not for Nourifhment alfo, to the | 
‘little Animals or Tadpoles, all whofe perfect 
Lineaments are wrapped up and contained in 
thefe Ovula, as it were in Miniature; {0 that 
when all that ropy, vifcid Gluten, feparated — 
there by the Glands, is rubbed off, they mutt 
needs leffen in their Bulk, : 

The Beginning of each Tube is upon the 
Septum Tranfverfum, jatt under the Lobes of the 
Lungs near the Heart ; it opens by a pretty large 
Orifice, and its Subftance, for about half an 
Inch, is membraneous, with fome Strig or Rig- 
ges, appearing ppon it, | 
- The Uterus is made up of a very thin and © 
tranfparent Membrane, being divided into 2 
diftinct Cavities by a Septum, and each of them 
opens by a particular Orifice into the Reftum 
Latefiinum, which pafling over this Bag, bra- 
ces it down, and makes it bulge out on each — 
Side. 

When the Ovu/a are come to their full Ma-_ 
turity, they are detached from the Ovarium, 

| | and 
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and being loofened, they fall into the Cavity of 
the Abdomen, where they float about for fome 
Time, till by the Motion of the Séerum and ab- 
dominal Mujfcles, being much affifted by the 
conftant and long Comprefiion of the Male Frog, 
(which, according to the Obfervation of the 
curious Swammerdam, rides upon the Back of 
the Female 40 Days, clofely embracing, and 
clafping round its Body with His Fore-/egs un- 
der Hers, joining His C/aws upon the Sternum) 
being received into Her gaping Orzfice, the fame 
Motion does forward its Progrefflion to the Uze- 
yus; and itis not improbable, but the Tuée it- 
felf may have fomething of a Vermicular Moti- 
on, which may be of ufe in propelling the fame. 
After they have been fome time in the Uferus, 
they are difcharged, /fatis temporibus per 

Annum, the Male being ready, at that very In- 
ftant, to befprinkle them with his Semen, in 
order to impregnate and render them fruitful. 
_ We find in the common Female Frog, that 
the Ovaries {pread themfelves almoft over her 
whole Back, and even reach within a very little 
of the Head; which I believe is common to all 
the Frog kind, altho’ they do not always produce - 
their' Young after the fame Manner, The cu- 
rious Surinam Frog, which Madam Marzana 
of Amfterdam has publifhed in her Hifory of 
Surinam Intects, brings its young ones perfectly 
framed into the World, after they are hatched 
in certain Cells, within the Skim of the Back, 
Sir Hans Sloan has one of thefe Creatures in his 

: Cabinet ; 
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Cabinet ; and we may find more of the fame inthe — 
Collections of Mr. Vincent at Harlem, Dr: Ruyfh 
and Mr. Seba of Amflerdam, and at the Phyfic — 
Garden in that City,in which Cabinets of Rarities — 
I have obferved this Frog in 3 different States; 
ift, the Pores of the Back Skin were all clofed, 
excepting 3 or 4, which began to be forced — 
open by the Eggs lodged in Cells below them: — 
The 2d had all the Pores in the Skin of the | 
Back {o much opened, that I could plainly dif- 
cern the Points of the Eggs within them; and_ 
the 3d had young ones in the Figure of the 
XXIId Plate. I chufe rather to rank ic with. 
Frogs, as it is Web-footed, and an Inhabitant — 
_ of the Waters, than place it with the Toad 
Race. | : 
From what we have here faid, it appears that 
Frogs and Toads partake of many Qualities ob- 
fervable in Infécfs, tho’ not in every Refpect ; 
but as they agree with them in fome Particulars, 
I fhall next confider thofe  Infeéfal Bodies, 
which may be ftiled irregular In/eés. 


Explanation of the Figures relating to Chap. X. | 
Pras Gah 1X Xetaden ck 


dnthis Figurel. A the Parts of Generation iz an 
Englifh Female-Frog are delineated, being 
Jirft taken out of the Body, and then expanded. 
A:A: TheTuba Uterina or Oviduet /eparated from 
atsConnections, and drawn out to its full Length. 

3 1. Its 
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. Its upper Orifice. 
. Its Opening into the Uterus. 
. Some of the Ovula fizcking in its Cavity. 
. Part of the membraneous Mefentery left 


PWN ww 


on. 

5. The Circumvolutions and Windings of the 
Tube. 

C. The empty Ovarium. 

D. The Uterus diffended with Eggs or Spawn, 
appearing of a blackifh Colour at the Sides, but 
whiter 77 the Middle. 

E. The Inteftinum Rectum cut open, and 
turned back on the Sides of the Uteti. 

6. The fmall Orifice or Opening, by which 
the Ovula pafs from the Uterus, tempore par- 
tlis. | 3 

7. The Spincter Ani, 

8. The Levator of the fame. | 

g. The Vefica Urinaria divided and laid 
back, 
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In this Plate are reprefented, in 17 Figures, 
drawn from the Life, the flow and gra- 
dual Epigenefis Ranarum ; that is, all the 
remarkable Changes, and the feveral Gra- 
dations that are obferved in the Growth of 
a Frog, from the Ovum, or Spawn, to a 
compleat and perfect Animal. 

No. 1. Exhibits an Ovum juft_/pawned, and 

taken out from the Heap, or as it appears when 
mea: 3 
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it drops from the Uterus in a@ Clufter, having @ 
vound black Speck, or Punctum nigricans, ig 
the Middle, which is the firft Rudiments of the 
Tadpole: The Outhide of this Spot is of a whi- 
tifh Colour. | 

No. 2. Shews the Ovum, after it bas lain 
fome Days in Water, furrounded with its Gluten, 
or a wifcid, glewy Subftance, commonly called 
Sperma Ranarum, or Frogs Spawn. | 

No. 3. Here the black Speck has changed its 
Round Figure into an Oval One, being curved, 
and finaller at one End than the other. 

No. 4. Ja this, the Gyrinus, or little Ani- 
mal, 7s grown bigger, and the Pellicula, or 
thin Membrane, that contains the viftid Sub- 
france, appears ragged and tore, as if Cobwebs 
hung to it. , ie 

No. 5. Ihe glutinous Humour, that in the 
preceding Figure was /mooth and even, appears 
in this to be hollow, like a ftoned Raifin. 

No. 6. Shews the Gyrinus (which now has 
put on the Shape of a Vermiculus; or Liztle 
Worm, called properly a Tadpole, and by our 
Country People a Bull-head) ticking by its 
Mouth to the glutinous, alimentary Subftance. 
“ifter the Vermiculus had undergone this Change, 
L firft obferved it to move its Tail, and become 
a living Animal, 

No. 7. Here we have exhibited the little 
Tadpole detached and freed from the vifcid 
Matter, that not only ferved for its Nourifh- 
ment, being recetved in at its. Mouth, for it 

| bad 
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bad nothing analogous to the Vala Umbilicalia, 
to convey it that way, but alfo for a Bed to lie 
on while weak and tender: Here are likewife ob- 
fervable, a Head, Body and Tail, with two lit 
tle (harp Points near its Head. : 
No. 8. Reprefents our Gyrinus much bigger, 
with a thicker Head and Body, and a long nar- 
row Tail; and being touched, was able to move 
itfelf in the Water very nimble and quick, like a 
fmall Eel; and from this frequent whirling 
round in the Water, this little Creature is named 
as above. | 

No. 9. In this Tadpole, you may perceive fome 
of the Windings and Circumvolutions of the Guts, 
through the thin tranf{parent Skin, and other In- 
teguments of the Belly. § 

No. 10. By this Figure, the fame Animal is 
reprefented in a different View, in which it ap- 
pears to be lefs than the former. 

No, 11. Here we may with Pleafure ob- 
ferve the two hinder Legs jfenfbly budding 
out: The Tail which, like a Rudder, ferves 
to fieer or move its little Body, 1s very 
large; the Sides or Edges of it are thin and 
tranfparent; and down its Middle there runs 
a thickif> bard Subftance of a brownifh Co- 

tour. 7 

No. 12. In this View, we fee the hind Feet 
longer, one of the Fore-legs baif out, and the 
other juft beginning to protuberate through the 
Skin, 


No. 13. 
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No. 13, 14, 15. Do all reprefent the Tadpole, 
gradually grown bigger. 

No. 16. Here the Gyrinus, or Tadpole, zs 
now undergoing its laff Change; and as foon as 
the Tail, which is now almoft wore off to a 
Stump, 1s quite loft, it affumes the Denomination 
of a perfect Frog, which 

No. 17. Reprefenteth to our Eye. 
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Fig, I. The Frog fully perfected. 
Fig, Il. The common Englith Toad. 


Sas Cave = Me al 2 3 roe: ab, «(8 


Fig. I. Zhe Surinam Frog, shewing the 
Manner of its bringing its young ones, perfectly 
formed, out of the Pores, in the Skin of its 
Back. | 


Crit: Fe xT. 


Of Snaixts, EartTH-WorMs, CENTIPE- 
DES, MILLEPEDES, SPIDERS, and Infeéts 
without Wings, which may be filed irregular 
In fects. 


“P‘HESE Inés have very furprifing 
| Particulars, differing almoft in every 
Thing from all other created Bodies. The 
Snails, which I fhall firft treat of, have indeed 

fome 
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fome little Affinity to Animals, fuch as the 
hatching of their young ones at once perfectly 
formed. They are Oviparous, but the Manner 
of their Coupling is extraordinary: Every fin- 
gle Snail poflefles the generative Parts of both 
Sexes, and makes ufe of them equally when 
they couple: The Situation of thefe Parts is on 
the left fide of the Head; but are only to be dif- 
covered when they are generating, which 1s a- 
bout the Middle of May. They remain in Copu- 
lation about 12 Hours, and are then hardly to 
be feparated without wounding their Parts. A- 
bout 3 Weeks after this Act isover, they make 
their way into the Earth, and lay their Eggs in 
Knotsof about 30 in Number, near 4 Inches deep ; 
for this they commonly make choice of a moitt, 
fhady Place, in which Station their Eggs are hatch- 
ed inabout a Month, and young Szaz/s thenappear 
above Ground. The Manner of their meeting 
te couple is well worth obferving ; in dewy E- 
venings, or after a Shower of Rain, they crawl 
upon the Grafs in acircular manner, making 
feveral Rounds, till they come near enough to 
one another to accomplith their Defign; I have 
obferved them fometimes make above 20 Turns 
before they couldjoin. The Dew Snat/s, and— 
what Gardeners call S/ugs, have all of them 
the fame Mode of Generating as we obferve 
in the Shell Snail, which is of feveral Kinds 
with regard to the Confiftency of their Flefh, and 
the Colour and Variegation of their Shells; but 
upon their firft hatching they are fo very tender, 
that the Weight of afew Grains would cruth 


them 
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them out of Form; and itis hard at that timie. 


to make any Diftinction between the different 


' Kinds. Their Fleth is of a Spungy Texture, 


and the Juices which afford it Nourifhment are 
vifcous; which I fuppofe may be one Reafon why 
the Motion of Szaz/s is fo very flow, that Kind 
of Juice being of too thick a Subftance to circu- 
late quickly. I have been informed, that the 
moft Intenfe Cold, which can be produced, 
either by Nature or Art, cannot freeze the Juice 


of Szails; but I think all vz/cous Matter is bard — 


to be congealed; forIdo not find that Bird- 
lime, if it is in any confiderable Body, will 
freeze, if it be expofed to the, coldeft Air, no 
more than the Berries of the Mifletoe or Vi/- 
cum, whofe Seafon of Ripenefs is in the coldeft 
Time of the Winter; but other Seeds, whofe 
Juices are more egucous, are fpoilt by a little 
Froft. The Food of all this Race is tender 
Leaves, and young Sprouts of Plants, which 
they devour, by means of a Footh-like Body 
growing in their upper Jaw, with which they 
rather {crape the Leaves to pieces than mace- 
rate them, for there isno Sign of any Teeth in 


their lower Jaw. In the XXIIId Plate I 


nave given a Figure of the Teeth, but efpecially 
of the generative Parts, as they apppear at the 
Time of their Coupling; both done with a 
Microfcope. 


The better to difcover the Degree of Life 
in thefe Creatures, whofe Circulation of Juices’ 


feems flow enough:to come nearer to a State of 
Stagnation 
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. Stagnation, than the Motion of Juicesin other 
Animals, 1 have endeavered to find out the Si- 
tuation of the Heart, and tocompare its Motion 
with the Beats of aPendulum. The firft Subje@ I 
met with, which gave me the View of this Part, 
was afmall Svaz/juft hatched, whofe Body and 
Shell were fo tranfparent, that I could difcern 
its Beats to be diftant about 3 Seconds; but as 
‘I fuppofed the Juices inthis» were much more 
-fiuid than in the older Svai/s, I had recourfe to 
fome of the largeft Icould find; but their She//s 
not being tranfparent, I was obliged to take them 

_ off as wellasI could, without wounding the 
Snails, and then on their left Sides. 1 plainly dif 
covered the Beats of the Heart to be about 5 Se- 
conds diftant from one another, and 3 Hours 
afterwards about 7 Seconds, tho’ fore of them 
were then {trong enough to begin the renewing 
of their Svells, which they eff2&, by flinging 
out a large Quantity of vi/cous Matter thro’ the 
Pores of that Part of the Body which had been 
incafed before. The Motion of thefe Creatures 
is performed by repeated Undulations of 
their flefhy Parts, without the Help of any Feet 
that Ican difcover ; this undulating Motion 
prefles a uz/cous Matter out of their Pores, which 
ferves to faftenthem toany thing they crawl upon, 
and helps them in their creeping up the Sides of 
Walls or Trees, and even when they reverfe their 
Bodies, and creep upon Crelings with their Shelf 
downwards. But it is obfervable,, that a Snai/ 
feldom has any Motion but when it is in fearch 
of Food, or isabout Generating, and then it is 
Sf. only 
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only when the Ground is wet, and it has Oppor- 
tunity of fupplying its loft Juices by frefh Food. 
- [have remarked, that when a Szaz/ is obliged 
to pafs over a dry dufty Place, it lofes fo much of 
its vifcous Juice,that itcan hardly recover it again. 
I now proceed to the Earth-Worm, whofe 
Shape is long and round, and their Bodies com- 
pofed of feveral Annuli, jointed in one another, « 
upon fome of which, fome curious Men have 
obferved little Feet or A/perities, with which it 
is fuppofed they take hold of the Ground as they 
creep along. This repti/e Motion, as Dr.Ty/on ob- 
ferves, may be explained by Wire wound on a Cy- 
linder,which when flipt offand oneEnd extended 
and held faft, will bring the other nearer it. In 
this manner the Earth-Worm having fhot out or 
extended its Body, (by a fort of wreathing) it 
takes hold of the Ground with its {mall Feet, and 
fo contraéts the hinder Part ofits Body. Thefe 
Creatures cannot bear Heat any more than the 
Snails, and feldom are feen out of the Earth but 
when they are difturbed, or when a Dewy 
Evening or wet Weather invites them to couple ;; 
and even then they do not entirely quit their 
Holes, but extend their Bodies as far as they 
conveniently can to reach one another, and couple: 
much after the fame manner as Snaz/s, 7. e. by 
performing each of them the Male and Female’ 
Doty. But 1 have not yet been nice enough in 
this Enquiry, to determine whether they are: 
Oviparous or Viviparous. 
I thall next take notice of fornted-Worms: 
with many Feet, which are called Centipedesi 
! and. 
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and Millepedes: Thefe have always their Habi- 
tation in fhady moift Places, chiefly in rotten 
Wood, and under Logs, or amongft Rubbith. 
Our Englifh Kinds of Centipedes are about 2 In- 
ches long, confifting of about 30 ‘forts, every 
one of which has 2 Legs, as {mall as Hairs, fo 
that they have in all about 60 Legs, which 
they move alternately; and yet for all this 
mighty Number are but flow in their Motion, 
compared with other Injects. In the Weft In- ° 
dies there is a kind of Centipes about 8 Inches 
Jong, when it is full grown, whofe. Figure I 
have taken fromthe Royal Society’s Colleétion ; 
but how thefe Creatures are produced, I have not 
yet had an Opportunity of obferving, any more 
than the Generation of thofe Creatures called 
Millepedes or Wood-lice, which, tho’ they bear 
that Name, have not above half the Number 
of Legs that we obferve in the former. Their Bo- 
dies are covered with fornted Scaly Subftances, 
which give them fomething of the Figure of 
an Armadillo; but I never obferve the Parts of 
thefe to alter as thofe do among the regular [n= 
fects, which I {hall treat of in the next Chapter. 

I come now to mention the Sfzders, ano- 

_ ther Tribe of In/eé#s which is very numerous, 
there being above 140 different Kinds of 
them in Exgland only, as the curious Mr. — 
Dandridge of Moorfields has obferved and deli- 
neated. It is obfervable in this Race, that 
they are all wanting of that Part which we 
might properly call the Head. Asthe Bodies 
+1 N 2 2 of 
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of regular Infeéfs are commonly divided into 3° 
Parts; theHead, theStomach, and the Taz/; thefe, 
for the moft part, have their Bodies divided only 
into 2, refembling as it were the Bodies of Bees 
or Wafps without their Heads; but about the 
Place. where the Head fhould be fet upon the 
Bodies of Bees or Wafps, i.e. the Paflage im- 
mediately into the Stomach, we obferve 2 Feelers 
or Antenne with T ooth-like ¥aws, for the pinch- 
ing and macerating their Food, Upon the Upper 
Side of the fame Part we difcover their Eyes, 
which arecommonly 8 in Number, and differ- 
ently placed, as the Spiders are of different Make. 
The Long Legs, which is ofthis Tribe, has its 
Body undivided, and no Sign of any Head any 
more than the reft. Mr. Dandridge obterves, 
that this Kind has but 2 Eyes; and I have not 
remarked that it is fond of Motion, but remains 
‘conftantly in the fame Place where it is hatched, 
unlefs it be provoked or difturbed. It 1s re- 
markable that all our Engli/h Spiders have 8 
Legs; but thofe which come from the Weft In- 
dies have 10. Among Spiders we may farther 
obferve, that as they are of different Clafles,. 
they have different Modes of Motion,: and of 
catching their Prey; one of the fmaller fort 
jumps from Place to Place ; another Kind, after 
running about aYard, makes a full ftop, and then 
running about the fame Length ftopsagain ; others 
are fo very quick and continued in their Moti- 
on, that they will run about 10 Yards in 2 Se- 
conds. - Again, we may remark, that fuch 
Kinds as have Webs, have difierent Manners of’ 
; compofing 


pies 
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compofing them ; fome of them are of the Figure 
ofa Tunnel-Net, difpofed for catching all kind 
of Fires that.come into it, the Spzder him{elf lying 
out of Sight: Thefe Kinds are commonly found 
in Houfes, and are more voracious than any of the 
other Kinds. Another Sort makes his Wed al- 
moft of the Figure of a Cafting-Net, and places 
himfelf always in the Center. The Regularity: 
and artful Contrivance in its compofing this 
Web, together with its furprifing Manner of 
paffing from Bough to Bough, without any Help | 
but the Air, to lay its Foundation Threads, is 
well worth our while to obferve, and perhaps 
may have given fome Affiftance to the Inventors 
of Weaving or Knitting. ! 
_ We have many Accounts of the Flight or 
Sailing of Spiders in the Air, by Means 
of their Webs or Thread; but I have not yet 
had an Opportunity of obferving it,’ I have 
meafured the Webs of fome of the larger Kind 
_of Spiders in England, in one of which there 
was above 48 Yards of Thread; another con- 
tain’d about 46. It appears by Mr. Dandridge’s 
‘Collection that we have but 9 different Claffes of : 
Englifh Spiders ; one.of each Clafs isin the 24th 
Plate, wherein I havealfo given a Cut of the Ta- 
rantula, taken from that in the Royal Soezety, 
which Spider is {aid tobe venomous, andhas given 
Rife tomany Relations, which I account fabu- 
lous; but there isno Creature of this Race which 
I efteem more extraordinary than the large Ve/f- 
Indian Spider, which meafures fometimes above 
, N 3 5 Inches 
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s Inches over, as may be feen in Dr. Ruy/h’s | 
Cabinet at Amflerdam. It has 10 Legs, 

covered with long brown Hair, which gives it 

a very frightful Afpect. It is faid that the Wed 
of this Spzder is {trong enough to catch the Hum- 

ming Birds, which it preys upon. 

Among thefe In/fects, 1 cannot help mention- 
ing the dnt or Pfmire, whofe Induftry and 
Cunning may afford us fufficient Matter for 
Obfervation. It is one of thofe In/ects which 
either fleeps the Winter, or is laid up at that 
Time; but I rather believe the latter, becaufe 
of its Care in providing and hoarding Food. 
There are feveral Sorts of Ants, fome of which 
are larger than our common Houfe Fiies ; thefe 
are called Hor/e-Ants, and are feldom fewer than 
5 or 6000 together: Their Habitation is com- 
monly under the Roots of great Trees, where 
they may beft live undifturbed. They feed 
commonly upon dead In/eé?s, or Carrion, like 
the common fmall Kind, and feem to agree 
with them in every refpeét but their Size, If 
we open one of their Ne/fs, we difcover Gal- 
leries and Paffages in feveral Ranges one above 
another ; but yet all fo difpofed, as to have a free 
Communication one with another. It is obfer- 
vable among thefe Creatures, that ifany of their 
own Brood happen to be killed, they immedi- 
ately remove him from their Habitation; and 
if they meet with any dead In/cé?, or other pro- 
per Food in the Courfe of their Travels, they 
find means to bring it home, altho’ it be very 
diftant from their Apartments, There is no 

better 
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better Way to prepare the Skeletons of Mice, and 
other fmall Animals, than by fixing thofe Crea- 
tures in a right Pofture in a little Box with Holes 
in it, and burying itamong thele Ants, which, 
in afew Days, will clear the Bones of all the 
Fleth ; fo that they are able to perform what the 
fincft Knife in the World can fcarcely execute. 
This Sort of Ant, as well as the fmalleft Kind, 
is hatched from an Egg about Sune or uly. 
I have obferved, that by Sun-Rifing, the whole 
Colony is employed in bringing up their Eggs to 
the Surface of their Hill, that they may be with- 
in the Reach of the Sun’s Warmth; but as foon 
as the Sun begins to decline, they renew their 
Labour, and return their Eggs to the loweft Ca- 
verns, to lie fafe from the Evening Cold ; and this 
they do every Day when the Weather will per- 
mit, till their young ones are hatched. Some 
among them have Wings, and thofe leave the reft 
in a few Days to feck fome other Habitation. It 
is remarkable, that the common {mall Ant will 
often frequent Houfes in fearch of their Food ; 
and if they are lucky enough to find out Sugar 
or Sweet-meats, their whole Tribe are foon ap- 
prized of it, and follow them to the Place. A 
noble Lord gave me a remarkable Inftance i 
it: A Nef of thefe Creatures in his Garden 
difcovered a Clofet of Confections many Yards 
within the Houfe, and had a conftant Recourfe 
to it, by acertain Road which they traced out | 
through two Rooms, which they obferved fo 
exactly, that they hardly varied an Inch from it ; 
and what is moft remarkable, thefe Creatures 

| N 4 continued 
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continued for fome Days the fame Route, not-. 
withftanding the {weeping and cleaning of the 
Rooms they paft thro’, till the whole Ne? was ' 
deftroyed. 

I have obferved one Sort of Ant which lays its 
Fege in the Back of the Oak Leaf, and raifes the 
Blifters in thofe Leavés, which we call the Oa 
Berries. Thote Berries are round, and about the 
Bignefs and Confiftency ofa half grown Grape: 
In every one of thefe is a fingle Infect perfealy 
formed ; fothat it appears 1t has no Change after 
hatching. 

I fhail conclude with the Ear-wig, which 
we have not yet remarked to have any Change 
of Figure after it isonce hatched; but only when 
it is full grown, we may difcover itsWings fold- _ 
ed up in {mall Cafes upon the Middle of its Body, 
as may be obferved at Mr. Dandridge’s. I thall 
proceed to confider thofe Lnfeéts which we may 
call regular, {uch asthe Papilionaceous, Bee, and 


Fly Kinds. | 
Explanation of the Plates relating to Chap. XI. | 
PLATE XXII 


Fig. 1. 4 Land Snail in a creeping Pofture. 
Big. U, Ibe Teeth of the fame Snail in the 
Upper-Jaw, done with a Microfcope. | 
Fig. Ht. Ibe Male and Female Parts of Ge- 
neration in the fame Snail, A: The Orifice of 
ibe Female Part. B: The Tube of the Male 
| Part. 
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_ Part. C: The Glans of the fame. D: Awire-like 
Subftance proceeding from the fame ; done with the 
Microfcope, | as. 

Fig. IV. 4 Snail divefted of its Shell, where- 
by we may difcover the Situation of the Heart 
at A. | 


Pe Aa SRI 


Fig. I. 4 Garden Spider. 

Fig. Il. Ze Long Legs. 

Fig. III. dn Hedge Spider. 

Fig. IV. Garden Spider. 

Fig. V. Lbe Jumper or Tick Spider. 

Fig. VI. Lhe black Houfe Spider, whofe An- 
tenne are feemingly pointed with Diamonds. 

Fig. VII. Ye Velvet Long-Legged Spider, 
taken under the Eaves of a Houfe at Newington. 

Fig, VIII. 4 black Hedge Spider, | 

Fig, 1X. A ftriped Hedge Spider. 


N. B. Thefe are the 9 Claffes of Englijh-Spiders 
collected by Mr. Dandridge. 


_ Fig. X. Te Tarantula, or poifonous Spanifh-- 
Spider ; from the Royal Society’s Colleétion. 


CHAP. 
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CMA BRIG and XUL 


Of the Papilionaceous or Butterfly Kind; and 
of Bees, Flies, and fome Others obferved with 
the Microfcope. 


MONG the feveral Species of In/eé#s, 
| we do not find any that poffefs a greater 
Share of Beauty in the Colours of their Clothing, 
nor a more exact Symmetry in the Arrange-,. 
ment of their Parts, than Thefe. To this we 
may add the furprifing Changes of thefe Crea- 
tures, between the Time they are in the Egg, 
and their taking Wing. ‘Thofe of the Bufter- 
fy Kind are moft commonly marked with the 
gayeft Colours ; and the Moths, which are re- 
gularly marked and variegated, have an agree- 
able Difpofition of the graver Colours: But 
however thefe are grave, or the others gay in 
the Colours they are adorned with, there is 
fo juft a Harmony between one Colour and the 
other, that we can never fay the Grave is 
dull, nor the Gay too glaring. Both the Bur- 
terfly and the Moth have their Wings adorned 
with Feathers, as regularly difpofed as thofe in 
the Wings of Birds, though they are hardly 
to be difcerned without the Affiftance of M- 
crofcopes, and is that which is erroneoufly called 
the Duff of their Wings. The Bodies of the 
firft are divided into 3 Parts ; the Head, joined 
by a tender Filament to the Center, or middle 
Part of the Body, and that again is more 

ftrongly | 
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{trongly joined to the Zai/, which confifts of 
many Annuli. The Bodies of the Butterfiies 
are long and thin; but thofe of the Moth Kind 
are thick andfhort. Allof the firft Race have 
long flender Antenne knotted at the Points ; but 
the Moths have their Antenne fhort and fea- 
thered. And we may again make this Diftinc- 
tion between thefe Two, that the Butterflies 
always fly in the Heat of the Day, and the 
Moths after the Sun is down. Iam the rather 
thus full in the Particulars of thefe Creatures, 
when they arein the Winged State, becaufe it 
is neceflary to fpeak of the Manner of 
their Generating before I treat of their Eggs. 
The Life of thefe Creatures, in this State of . 
Perfection, is much J/onger in the Butterfly 
 thanin the Moth Kind. & have known Butfer- 
fites live 3 Weeks; but I have nevet obferved 
the Moth tolive folong. . The Manner of their 
Generating is equally performed by Coupling ; 
but Mr. Dandridge makes this Remark on the 
Method of Coupling in Infects, that the Female 
always enters the Body of the Ma/e, contrary to 
all Creatures of other Kinds, which he fays is 


- the fame with the common Fly, that we may 


more eafily obferve it. Immediately after the 
Coupling of thefe Creatures, they lay their 
Eggs, and are fo obfervant (if they are at Li- 
berty) of the Place they lay them upon, that 
we maybe affured it is proper for their Hatching, 
and convenient for their feeding, when they 
are in the Caterpillar. If we examine their 


iggs 
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Eggs witha Microfcope, we fhall find fome of 
them ¢ranfparent, and others opaque: The 
| tranfparent Eggs are ferile or barren; but the 
others will hatch at their proper Seafons, if the 
Weather beagreeableto them. Inthe Cafe of 
Silk-Worms, it is held by fome Romi/b Super- 
{titions, convenient to carry the Eggs to Church, 
upon the Feftival of a certain Saint, by the. 
Miftrefs of the Family, who carefully wraps 
them upin a Cloth, and laysthem in her Bo- 
fom, ull the has performed fome particular 
Duty ; but it is. the Warmth of her Bofom 
which has: fo much Influence. over the Eggs, 
that they hateh at her Return Home. 

The figgs of all the Papilionaceous Tribe 
have different Length of Time to hatch in; as 
their Originals are different in other Refpeéts. 
Some will only lie a few Days, others 2 or e 
Weeks, and others 6 or 8 Months, without 
hatching: And again, the Caterpillars or 
Nymphe of thefe Creatures have different Pe- 
tiods of Time allotted them for growing to 
their full Proportion; and their Forms, in their 
Nympbal State, are every one refpeCively agree- 
able to their feveral Tribes, and have fome of 
them in that Statethe Appearance of 8 and 10 
Legs. apiece, altho’ they never exceed 6 in Num- 
ber when they come to have Wings. They are 
frequently variegated with beautiful Colours, — 
and often furprifingly clothed with Hair; and 
yet itis not to be obferved, that either the Hazr 
or Colours they poflefs, while they are in this 

State, 
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. State, is any way agreeable to what we find in 
them when they have got Wings: Nor indeed 
can we expect to find them ftriGly the fame, be- 
caufe, while they are laid up in the Chry/alis, 
every Part of the preceding Caterpillar feems 
_ tobe reduced to a State of Confufion, much 
more than we can imagine it was even in the 
Fgg orunhatch’d State. All thefe, during the 
Time they are in the Nympbe, feed upon the: 
Leaves or Flowers of Plants: And we find by 
Experience, that Nature has appointed each 
particular Kind of Infeé to feed only upon a . 
particular Plant; and even the fame Infed 
that is appointed to feed upon the Leaves of a 
Plant, will not feed upon the Flower of the 
fame; but the Flowers have equally difference 
Kinds of Deftroyers as the Leaves have; and I 
think fuch as feed upon the Bloffoms or Flowers 
of Vegetables, change commonly. into Moths ; 
but the Leaf- Haters are for the moft Part But- 
terflies. Some of thefe, when they change 
from their Caterpillar State into a Chryfalis, in- 
_ Clofe themfelves in filken Bags: Others make 
their Retreat under fome Shelter, or make their 
‘Way into the Earth while they are in this State. 
Their Figures are ali different, ‘as were their 
Nymphe. And as the Time required for the 
hatching of the Eggs of the feveral Kinds is as 
various as themielves, fo likewife the different 
Periods of Time neceflary for the changing 
them from this flupified State to that of the. F/y 
areas different; fome of them only remaining 

| thus 
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thus for a few Days, othersa few Weeks, or. 
fome Months. What I here take notice of 
relating to the Food and Manner of breeding 
of Injeéts, efpecially that every diftinat Kind of 
Infect has a Plant peculiar to itfelf to feed upon, 
I firft learned from that excellent Lady the late 
Dutchefs of Beaufort, whofe Curiofity and Skill 
in natural Knowledge gave Life to many Dif- 
coveries, which, without her happy Influence, 
would have lain uncultivated and ufelefs to the 
World. This Lady had feen the Progrefs of 
many Kinds, and I believe has bred a greater 
Variety of Engli/h Infects, than were ever rightly 
obferved by any one Perfon in Europe. 

When the Papslionaceous Race has got fo far 
as to enjoy the Power of Flight, their extraor- 
dinary Frame and Colouring will afford us 
Matter enough for Admiration ; efpecially if we 
could have an Opportunity of contemplating 
thofe furprizing Colleétions of Sir Hans Shane, 
Mr. Vincent, Dr. Ruyfh, and Mr. Seba, where 
we may obferve many Thou/and Varieties of Fo- 
reign Injfects; and alfo in that curious Cabinet 
of Mr. Dandridge, who has fo induftrioufly 
collected the Infecéés of our own Country: 
Some of the Moth and Butterfly Tribe being fo. 
large as to meafure 8, g, and ro Inches bet- 
ween the extreme Points of their Wings, ef- 
pecially thofe which breed about Amboyna ‘in 
the Eajt-Indies, and might certainly be propa- 
gated with us, if we had the proper Plants to 

: . feed 
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feed them with, and perhaps might produce _ 
fomething as ufefulas Silk, if we were to en- 
quire into them. But while that Opinion 
reigns in the World, that we know enough 
already, and thereby the Search of Novelties 
is made ridiculous, we muft be content to 
let many valuable Things lie undifcovered, as 
the Load- Stone did for many Ages. How ufe- 
ful are feveral Earths, Vegetables, and Infeéds 
in Medicine, and in fome other Cafes already 
difcovered; and why may we not hope ttill to 
difcover the hidden Virtues in other /uch-like 
Bodies. The Sik-Worm, at prefent, carries 
the Day before all others of the Papilonaceous 
‘Tribe, as it furnifhes the Principles of the gay- 
eft and richeft Clothing, although the Crea- 
ture itfelf has the meaneft Appearance of any 
of its Clafs. It isobferved of this Race, thar 
they feldom fly higher than 10 or 12 Yards 
from the Ground. And we may farther re- 
mark, that the Butterfly and Moth Kinds never 
keep in Flocks, as fome other Infeés do, al- 
though perhaps 500 are hatched together. from 
the Eggs of one Dam. 

Mr. Dandridge obferves, that there are gra- 
dual Alterations from a perfeé&t Moth to the Bee 
Kind ; and indeed, if we examine the 26th 
Plate, we may find a juft Progrefflion from one 
to the other. The Antenne of all are alike, 
and their Bodies are juft different enough to be 
diftinguifhed from one another, bearing about _ 
the fame Proportions of Difference that an 

| Horfe 


192 A Philofophical Account of the 
Horfe does a Mule, or a Mule toan Afi. The 
Wings are 4 in each, thofe of the Moth feather’d 
all over: Next towhich is a Degree of Mothwith 
tranfparent Wings, feathered only about one 4th 
part; the 3d with Wings like the 2d but thinly 
feathered on the Edges; and laftly, the Hum- 
ble-Bee, whole Wings haveno Feathers. And fo 
I doubt not but we might proceed as gradually 
thro’ the Bees, Wafps, and Ichneumon Kinds, to 
the Fizes, and fuch as have only 2 Wings, 

I come now to fpeak of Bees, from whofe 
induftrious Race we are fupplied with Food, 
as the Si/k-/Vorm contributes to our Clothing, 
The Induftry of the Bee has given fome Authors 
occafion to write largely of them ; and fuch as. 
have Glafs Hives meet daily with fome’new Dif 


covery worthy their Contemplation. | The 


od 


Method of building their Combs is fo mathema- 
tically difpofed, that the Skill of the greateft 
Artift cannot exceed the Juftnefs and the Beau- | 
ty of its Contrivance. The Hexagonal Figure 
of the Cells which compofethe Comd, fuch as 
leaves no Viacancy or Space unemployed, but 
each refpective Side of one Cell ferves equally 
to make good Part of another, as it is well 
explained in the Account of Bees, in the Hiffory of 


the Royal Academy of Paris for the Year 1712, 


The Matter, of. which the Bees make their 


Wax, 1s chiefly the Farina Facundans, or 


Daft of the Apices of Flowers, which they ga- 


‘ther in fmall Parcels, and lodge in the Cavities 


of their bind Legs, and even upon the Hairs 
a which | 
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which are difperfed here and there upon their 
- Bodies; for which Reafon I fuppofe that Bees- 
Wax may contribute greatly to Vegetation. 
Upon the coming home of one of thefe laden 
Bees, we may obferve how readily he is dif 
charged of his Burden by others of the fame 
Colony. I have feen about 10 or 12 Bees at work, 
to difcharge one fingle Bee of the Wax he has 
brought home, and convey it to others which 
were employ’d in building and framing theCells; 
nor is their Labour in gathering the Honey from 
the Bottom of the Flowers, nor their Difcharge 
of it from their Bodies into the prepared Cells, 
lefs admirable, The Manner of their Breeding 
is yet Matter of Difpute ; fome Authors tells us, 
the Qucen- Bee, which isalwayslarger than the reft, 
is both Mother and Queen tothe whole Colony ; 
whereas, on the other Hand, the chief Bee of a 
Hive is ftiled the King: But however this be, 
we find by Experience, that where this Gover- 
nor is wanting, and has by Accident been de- 
ftroyed, the whole Hive decays and comes to 
- Ruin. I have with great Pleafure admired many 
_of their Ceremonies about the Time of their 
Swarming,’ efpecially 3 or 4 Evenings before © 
they are going out: The Queen Bee appears at 
the Mouth of the Hive, and is guarded at that 
Time by 4 or 5 Ranks or Files of Bees, who 
{tand before her in ftrait Lines, fluttering their 
Wings, and making a Noife, without moving 
from their Place, leaving Room enough bet ween 
the Ranks for the labouring Bees to pafs back- 

a 


wards 
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wards and forwards. The Time of their: 
Swarming iscommonly in May, unlefs we have. 
a Degree of Heat-before that Seafon which is. 
equal to the Temper of Air at that Time, as it 
fometimes happens in February or March A 
curious Obferver of Bees tells me, that he has 
known it practifed, whena Swarm is inclinable 
to fly away, to fling Duft among them, or, if they 
are out of reach, the firing of a Piftol will make 
them fettle immediately ; which, I think, carries 
Reafon enough along with it, confidering how 
much an approaching Storm makes them hurry 
home to their Hives; I fuppofe, by preffing the 
Air in an extradionary manner, fuch as the fi- 
ring of a Gun or Piftol will do. In thort, their 
Occonomy, their Battles, Robberies, Manner 
of Burying their Dead, and deftroying their 
Drones, are Particulars furprifingly curious. As 
to the Make of the Body of a Bee, itis divided 
into 3 Parts, very tenderly joined together; the 
middle Part feems to contain the greateft of their 
Strength, and in it feems to be the chief Refi- 
dence of the Power of Motion: To it are joined 
the Legs, which are 6 in Number; and the 
Wings, which are always 4 in the Bee Race, or 
fuch as have Stings like Bees. Some of the 
Elumble-Bees, which come neareft in Form to 
the Honey Bees, have Stings; but others more 
remote from that Figure have none. The W, alp 
_and Hornet are in moft Particulars like the Tame 
Gee, and are not without the Skill of compofing 
their Cel/s and Comés in as artful a manner as 

thofe 


é 
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thofe of the Bee kind; but their Order and Di 
 cipline in other Matters do not feem fo regular. 
Allthis Race have a Power of walking up fuch 
Surfaces as are as {mooth as a well plained Board. 
It is obfervable as well in the Wa/p as in the 
Bee kind, that if we cut their Bodies to pieces, 
every Part will retain Life for many Hours, fuch 
as I have obferved in the Flefh of Ee/s and Vipers; 
which fems to agree in fome meafure with the 
Life in Vegetables, whofe feveral Parts, being 
feparated from one another, will retain their 
Verdure for a long Time, and even be difpofed 
togrow, if they are managed according to Art. 
Next to thefe we may place the Echneumon Flies, 
which have generally 4 ¢ranfparent Wings, 
6 Legs, and the Body divided into 3, and join- 
ed by tender Veffels like the Bee Kind: Some 
of thefe lay their Eggsin the Parenchymous Part 
of Leaves and Fruit; others in the Nympba or 
Caterpillar of Infects ; every one of them having a 
proper Ma¢rix for the hatching of its own Eggs, 
or Nidus, diftiné to it felf, in fome living Body 
_confiderably different from itfelf. I obferve, that 
fuch as lay their Eggs in the Leaves or Twigs of 
Trees,do that Work while thofe Parts of the Plant 
are very tender, which they wound in fuch a 
Manner, and {prinkle with a Lzguor,which they 
~ emit when they lay their Egg, as changes the 
firft Vegetative Intent, and difpofes the Parts 
of the Leaf or Twig to produce an unconmon 
Appearance, fuch as the Bii/lers upon the Leaves 
of Oaks, called Oak-Berries, and thole Excres 
O 2 fences 
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Jeences called Oak-Apples, which are occafioned 

by thefe Infects, and ferve as Ne/s to inclofe, 

nourifh, and hatch their Eggs. Thofe of the 

Ichneumon Race, which lay,their Eggs in the 
Bodies of Caterpillars, haveno further Care for 

the hatching of thofe Eggs ; the Body of the Ca- 

terpillar affording them every Thing neceflary, 

as well for their Hatching as their Nourifhment, 
till they are fully perfected: Among the Injects 
T have bred, Ihave found many of the Ichneu- 

mon Tribe come out of the Aurelie of the 
Butterfly and Moth Kinds, after having devou- 

red all the Moifture of the Mother In/ec# which 
they were hatched in ; this has made fome: 
miftake the Aurelia of certain Kinds of Butter-. 
fites, to be the Aurelie of Ichneumon Flies. 

We next come to confider the Beezles,a Race of 
Infeéts whofe firf? Food is, for the moft part, the: 
Wood and Bark of Trees: Thefe have'as many’ 
Changes as the former ; the Structure of their Bo-. 
dies in fome Refpects agreeing with thofe of the: 
Bee Kind ; the Bodies of thefe being divided into) 
3, but more ftrongly united together. The Cafe: 
of the Bodies in thefe is hard and fubftantial ;; 
their Legs are always 6 in Number , compofed!| 
of ahard Horney Subftance. They have 2 Pair: 
of Wings, the uppermoft very hard and ftrong,, 
which ferve for Cafes for the other 2, which are: 
thin and tranfparent, and fo difpofed as to 
fold up or expand themfelves at the Will of the: 
Infeé?. Their Creft or Head is hard, and com-. 
monly fhining, and in moft of them as black as) 


Jett,, 
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Jett, and of very furprifing Forms; fome of 
®them having Pinchers, like the Horns of Bucks 
and Stags; others have their Heads imitating 
the Rhinoceros; others have Horns like Bulls, 
and fometimes refembling the Sout of an Ele- 
phant, which makes us diftinguifh them by the 
Names of Bu/l-Beetles, Stag-Beetles, &c. They 
have 2 Eyes to fee with, which demonftrates the. 
Error of our old Proverb, 4s Blind as a Beetle. 
Their Time of Flight and appearing abroad is 
in the Evening; and the great Strength of their 
Wings and ‘foints is very remarkable, being 
able not only to refift a confiderable Force, 
but even to fupport their Bodies in the Air, and 
carry them feveral Yards, with a Weight in 
their Pinchers of about 3 or 4 Ounces, fuch asa 
W and of half a Yard long, and about half an Inch 
diameter, which I have feen-our Engh/h Stag- 
Beetle fly with feveral Yards. ‘The upper Wings 
of thefé Creatures are fometimes very finely va- 
riegated, and fome of them appear as if they 
were made of folid Gold, fhining thro’ a tran- 
{parent Green, Blue, or Red, Colour. The 
largeft Kind I have yet feen, is the Bull-Beetle, 
whofe Head and Body meafures near 4 Inches; 

~ one of which Kind is now in the Mu/eum of the 
Royal Society. The Stag-Beetle, fromthe Eaft 
Indies, is likewite very large ; and the Varieties 
of this Kind of Infeé are generally of fuch re- 
markable Forms, that I think them no lefs wor- 
thy our Obfervation than the moft curious ani- 
mated Bodies. ‘The Cabinets of Dr. Ray/b, Mr. 
O 3 . Seba, 
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Seba, Mr. Vincent, Sir Hans Sloane, &c. are 
ftored with thefe Rarities, Among thefe cafed | 
winged Creatures is the Lady-Cow, which has _ 
~ likewife its Varieties, beautifully fpotted with — 
the gayeft Colours; and what gives me more 
than ordinary Satisfaction in contemplating. 
this Kind of Infeé, is, becaufe there 1s ‘good 
Reafon to believe the Cochineel is of the fame 
Tribe, That learned Apothecary, Mr. Petz-_ 
ver, has often told me, that in feveral Parcels of © 
the Cochineel, he has found a Kind of Lady 
Cow winged and perfeé?, which he fuppofed 
was the Cochineel Infect in its mature State. 
And Monfieur Lewenboeck’s Obfervations, in 
Phil. Tranf, No. 292, gives mea farther Con- 
firmation, that the Cochineel is.an Infect ; and 
upon the Foot of his Obfervations I have more 
than once made ufe of my Microfcopes, to ex- 
amine the Form and Struéture of this valuable 
Creature, by which I was confirmed in many 
Things related by Monfieur. Lewenboeck, to 
whofe Account! refer my Reader; but cannot — 
help obferving, that about 1718 I had a Pre- 
fent made me of fome Cochineel which grew in 
Carolina, and was.found upon the Prickly 
Pear, ot Indian Figg, growing in that 
Country, by a Slave, who had once been 
employed by the Spaniards in catching and or- 
dering Cochineelin their American Settlements ; 
and I doubt not but it might be found in many 
other Parts of America, if we knew how to 
look for it. By what I could learn from the 
Gentleman 
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Gentleman who brought it over, and had feen 
it grow, the Injeé? is not winged when they 
take it for Ufe, but rather in its third State, or 
laid up in its Chry/alis. He told me that fome 
hundreds of them were found together ina Kind — 
of Silken Web, which I fuppofe was of their 
own fpinning, and feems to determine that 
they could be then in no other State but in the 
. Chryfalis, and by the Mrcrojcope have an Ap- 
pearance not unlike the Chry/alis of our com- 
mon Lady-Cow. It was found upon Trial, 
that the Cochineel from Carolina was in every 
Refpec as good as that brought from the Spa- 
nifh Weft-Indies. For the better Satisfaction of 
my Reader, I have given him a Cut of the fe- 
veral Stages of our common Lady- Bird. 

- Thenext Tribe of In/ects which I hall take 
notice of, is the Locuj?, or Grafshopper Kind, 
whofe Race is as numerous as any I have yet 
mentioned, as may be obferved in the above- 
named curious Cabinets, efpecially in that of 
Mr. Vincent. ‘Their Cafe Wings are not fo fub- 
ftantial as thofe of the former, but are as beau- 
tifully adorned. They have all 6 Legs a-piece ; 
the two hinder Legs chiefly difpofed for Leap- 
ing, or raifing their Bodies, till they can take 
Wing ; but I can give no certain Account either 
of their Manner of Generating, or how they | 
are brought forth, or proceed to their winged 
State. The Bodies of fome of thefe are about 
3 Inches long ; and fome Sorts that I have {een © 
in Dr. Ruy/h’s Cabinet, meafure 7 or 8 Inches. 

O 4 : It 
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It is obfervable, that this Race of Creatures have 
a Chirping Note or Voice, which is not remark- — 
able in any other Infect, but the Pedicu/us Pul- 

fatorius, or Death-Watch : For though other 
Infcéts make a humming Noife, I fuppofe that 

to proceed from the quick beating of the Air 

with their Wings, {uch as may be produced by 

whirling about a Bit of Stick at the End of a 

String. And although the Mafer Bee of a 
Hive is diftinguifhed from the reft, by its dif- 
ferent humming Tone, the fuperior Size of its 
Wings may as well make his Sound difference 
from the reft, asthe larger Pipes of his Throat 
(were they to be made ufe of as Organs of 
Sound) would produce a Note different from the 
{maller Pzpes of the others, which are about one 
third lefs. : 

Next to thefe I place the Lidbelle, or Pond- 
Flies, or, as fome call them, May-Flies, or 
Cadew-Fites. ‘The Bodies of thefe Creatures 
are divided into 3 Parts, as the Inecf treated of 
before; andthe Ya// Part of them is like the » 
re{t, compofed of jointed Annul?. To the cen- 
tral Part of their Body are joined their 6 Legs, 
and 2 Pair of Wings, curioufly wrought, and 
of a Texture like fine Gauze: Their Eyes, 
which employ the greateft Part of their Head, 
appear like Glafs: The Colours of their Bodies 
are for the moft Part tending to Green, Blue, 
ot Yellow; and I have not obferved above 2 
Kinds of them which have had any Red about 
them, Mr. Dandridge, and the late curious 

Mr, 
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Mr. Petiver, have both told me, that thefe 
Flies proceed from the Cados-Worms ; but yet I 
have not been able to trace any one of thefe 
Flies to its original Worm. Nor can I be cer- 
tain, whether the Worms, when they are cafed 
over, as I have mentioned in my Chapter of 
Fifh, are then in their Chry/alis, or feeding 
State. 

We come now to mention thofe Infedts 
which are always Inhabitants of the Waters, as 
well in their Nympbe asin their perfect State, 
fuch as the Water Scorpion, Cantharis, Water 
Beetles of feveral Kinds, Boat-Plies, a Mono- 
culus, and Cramp Spider, befides feveral others 
of furptifing Modes and Forms, which may 
be obferved by the Curious. The Cantharis 
Aquatica has but 4 Legs regularly fet on to his- 
Body, and the fame Number of Wings, 2 of 
them Cafe Wings, and the others ¢hin and 
tranfparent, which Mr. Dandridge tells me 
they have the Power of ufing even under the 
Water. The Beetle and Water-Scorpion are 
little various in the outward Stru@ture of their 
Bodies, and have fix Legs like the Beetle Kind 
upon the Land. But the Boat-Fiies are very 
different from all other Kinds of In/eés, having 
their Legs, which are very long, placed about 
the Middle of their Bodies; which ferve as 
Oars to row them from Place to Place. The 
Shape of their Body is fo like a common 
Wherry, that it gave them the Name of Boat- 
Flies. It is obfervable, that this In/eé# always 

{wims 
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{wims upon its Back. Dr. Defaguliers once 
f{hewed me many of this Tribe ina Drop of 
Water, wherein Leather had been fteeped, 
which were fo fmall, that the double Micro- 
scope did not make them appear half an Inch 
long ; and I fufpect that they are In/2és only in 
their Nympbal State. At the fame Time the 
Doétor, in Prefence of feveral Gentlemen, firft 
gave me the Pleafure of obferving a wonderful 
Infecéi which he had found in Thames Water, 
which had but one Eye, or perhaps one Globe 
of Eyes, placed in the Middle of its Forebead. 
This Creature may be very eafily obferved in 
the Month of uly, which is the common 
Time of its appearing in great Numbers. Its 
natural Size is about the Bignefs of a Fiea, 
which obliged us to have Recourfe to the M/- 
crojcope, for the better viewing its Parts ; we then 
obferved that the Head was fomewhat like that 
of a Bird, firmly joined to the Body, which 
was of an Ova/ Figure, ending in a pointed 
Tail, The Parts which feem to do the Office 
of Legs, and fling this Creature forward in the 
Water by regular Springs or Jirks, are almoft 
like the Claws of an Eagle, andare2 in Num- 
ber, placed on each Side of its Belly: On the 
Fore-part of its Body, near the Head, are 
placed 2 Branches, refembling the Dugs of A- 
nimals, from which proceed feveral capillary 
Spines ; thefe I did not obferve had any Motion ; 
and if one may judge of them by their Appear- 
ance, we might fuppofe them defigned for 

: | fuckling 
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fuckling their Young ; for this Infect 1s Vivi- 
parous, which is contrary to other Infec/s be- 
fore mentioned ; for we did not only obferve 
the young ones alive in the Belly of the Mo- 
ther, but likewife faw feveral of them excluded 
from her Body. This curious /nec? I deline- 
ated with all poffible Exaétnefs, with the Af 
fiftance of Dr. Defaguliers, and the Gentlemen 
then prefent. 

The Gnat Kind next follows the Water- 
Infeds, as they live the greateft Part of their 
Time in the Waters: Their Bodies, when 
they are in the winged State, are divided like 
thofe of the Liselle ; they have fix Legs a-piece, 
though the Number of their Wzmgs is not al- 
ways conftant: Some Kinds have 4 a-piece, 
and the others but 2; but they are all tran/pa- 
rent, and their Texture much like that of the - 
Wafp, or Bee Kind. ‘This Difference. in the 
Number of Wings is fomewhat like that which 
we obferve between the Bee and Fly Kind; and 
perhaps we might obferve other as remarkable 
Differences as we do between the Flies and Bees: 
The 4 winged Kinds having, it may be, Stings, 
or fome venomous Quality in them, and the 
others harmlefs as Flies. The Reverend Mr. 
Derbam has obferved above 30 feveral Kinds; 
and has remarked the Male and Female either 
in Coitu, or has diftinguifhed them by their x- 
tenneg, or their Bellies, which are always larger 
in the Females, though unimpregnated, than 
in the Males. This curious Gentleman has 

given 
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given us a large Account of the Manner of the 
Generation ot Gnats, in his excellent Phy/ico 
Theology, where he tells us, ‘© That the Culices 


éc 


Maxim, or the largeft Sort of Gnats, lay © 
their Eggs in Meadows under the Grafs; and | 
there is one of the middle Sort which lays its 
Egos in dead Beer Yeaft, &c. but all the © 
reft, which he had obferved, lay and 
hatch in the Waters. The Guat, which 
he mentions to lay its Eggs in dead Beer, 
hatches fome time after into Maggots, which 
are fo numerous, that the whole Liquor ftir- 
reth as if it were alive, in which were obferv- 
able, fome that were larger, others {maller ; 
the larger are the Offspring of our Gna; the 
others of a fmall dark coloured F/y, tending 
to reddifh, frequent in Cellars, and fuch ob- 
fcure Places. All thefe Maggots turn to 


‘ Aurelie; the larger of which, of a Tan 


Colour, turn to our Guat, which is of the © 
unarmed Kind, having no Spear in its 
Mouth ; its Head is larger than what is ob- 
ferved in the common Guzats, a longer 
Neck, fhort jointed Antenne, {potted Wings, 
reaching beyond its flender Alvus; it is 
throughout of a drown Colour, tending to 
red, e{pecially in the Female. The chief 
Difference between the Ma/eand Female, is, 
as in other Guats, (yea, moft Infeéts) the 
Male is lefs thanthe Female, and hath a flen- 
derer Belly, and its Podex not fo fharp as the 


ea nat 


‘* Female is, 
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That curious Gentleman obferves, ‘* that 
fuch of the Guat Kind as are of the Water 
Race, lay their Spawn (fome of them) above 
an Inch long, and half a Quarter Diameter, 


which floats in the Water. When thefe Eggs 


are, by the Warmth of the Seafon, hatch- © 
ed into fmall Maggots, they defcend to 
the Bottom, where they make themfelves 


© little Cafes, which they creep into and out 


of at Pleafure, until they are arrived unto a 
more mature Nympbal State, and can {wim 
about to feek their Food; they are then a 
Kind of red Worm, abovehalf an Inch long ; 
it then enters its urelia State, and from 
thence proceeds to its mature State, all as 
different as to Shape and Accoutrements, as 
if the Ln/eé? wasthree different Amimals, In 
its firft or Vermicular State, it hath a Worm- 
like Body, and {wims about by Curvations, 
appearing like the Figure of an S; but in its 
Aurelia State it hath a quite different Bo- 
dy, with a Club-Head, (in which the 


Head, Thorax, and Wings of the Gnat are 


inclofed) a flender 4/vws, and a finny Taz! 
ftanding at right Angles, with the Body 
quite contrary to what it was before; by 
which Means, inftead of eafy flapping fide- 
ways, it {wims by rapid brisk Jirks the quite 
contrary Way; but when it becomes a Guar, 
no finny Zai/, no Club-Head, but all ismade 
in the moft accurate Manner for Flight and 
Motion in the Air, as before it was for the 
Waters.’ This 
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This Account, ‘as I am fatisfied it is exa@ 
in moft of the Particulars, may lead my Rea- 
der into a right Method of obferving the o- 
thers, and perhaps give him an Opportunity 
of difcovering other furprifing Phenomena in 
this wonderful Creature. It is fome of the 
Gnat-Kind, in their Nymphal State, which has 
oft-times given occafion to ignorant People to 
fuppofe that fome Waters were turned to Blood ; 
for I have feen Ponds and Ditches, about Mid- 
fummer, whofe Waters appeared of a red Co- 
Jour, having all their Bottoms cover’d with 
thefe Creatures in their Vermicular State, which 
difappear for fome Yards Space upon touching 
only one or two of them, but creep out again 
of their Cells or Cafes in a Minute or two, and 
reflect their red Colour in the Waters: Their 
Life is very fhort in their perfect State, their 
chief Bufinefs then being only Generation. I 
obferve likewife, that the Time between the 
hatching of the Egg, and their taking Wing, is 
conftant ; which may be one Reafon why we 
obferve them hovering in Groups over or near 
the Waters, till they again return to lay their 
Spawn. Some of this Kind, as well as the 
Cramp Spider, are able to walk or ftand upon 
the Waters. I have met witha Kind of Guat 
that had but 4 Legs, whofe Motion was per- 
formed in the fame Manner of that of Quvadru- 
pedes. The Wings of thefe Creatures, and al- 
moft every other Iu/feé?, explain and expand 
themfelves in a few Minutes, after they are 
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excluded from the Chry/alis ; and are not fully 
grown or explained, as fome have thought, at 
the Inftane the Infec? quits the Chry/als, I have 
obfervd with Abundance of Pleafure, at the 
firft Appearance of the Motd or Fly, that their 
Wings were only beginning to bud; but have 
unfolded and explained themfelves to their full 
State or Bounds of Growth, fome in ‘lefs than 
2 Minutes, and others in 3 at moft, which is 
a kind of Vegetation more {peedy than has yet 
been mentioned; and I the rather chufe to 
call it fo, becaufe we cannot difcern that the 
Wings of thefe Creatures have any Share of 
Senfation, efpecially fuch as are tranfparent ; 
and their Method of joining to the Body of the 
Infect, is fomewhat like the rooting of Plants 
in the Earth ; they receive their Nourifhment 
from the Body of the Injec?, by thofe capillary 
Tubes which make the Junction between the 
Wing and the Infecé?. And if we confider far- 
ther, that the opening and explaining of the 
Wings of a Moth or Butterfly, is performed in 
about 3 Minutes; and that upon the fame 
Wings there appears, almoft in the very Inftant 
of Time, a regular Plumage or Feathering, we 
muft fuppofe the Time of the Growth of fuch 
Feathers mutt be almoft inftantaneous. I have 
obferved fome of the {maller Kind of Guats, 
which have not lived above 8 Hours after they 
took.Wing, having taken them juft when they 
were excluded from the Chry/alis, and kept 
them under a Canvas Cafe. This Share of Life 

docs 
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does not much exceed the Life of the Epheme=) 
von, which is faid to live but 5 Hours; but. 
we muft at the fame Time take notice,. that 
both the Gat Kind and the Ephemeron have 
a Share of Life much. longer under the Waters, 
altho’ under different Forms. We may fee the 
Account of the Epbemeron, with its Natural, 
HHiftory and Anatomy, tranflated by Dr. Tyr: 
from the Original of Dr. Swammerdam, 
I now come to confider thofe Jn/ec/s which. 
are of the F/y Kind, agreeing partly in Figure, . 
and fome other Refpects, with the Bee Race. 
All of the F/y Kind have but 2 Wzngs a-piece, ; 
and are without Stings; they make no. Provifi-” 
on for Winter, as Bees do; nor do they feemto. 
have any Order or Oeconomy. among..them.. 
Their Generation is performed by Couplings» 
they lay Eggs, which hatch into Maggots, thaty 
afterwards lay themfelves up in _duréliz, and. 
from thence change into £%es..).. The. proper» 
Nidus for their Egg is commonly: Flefh. of all’ 
Sorts, Dung of Animals, and whatever yields.ax 
Scent like Carrion entices them to it; and.itis” 
therefore they are fo apt to fwarm, about the» 
Flowers of the Frittilarta Craffa, that ftinks\ 
like putrified Flefh, which is the Food for the’; 
Maggots of moft Fires to feed upon. » But it iss 
obfervable, that all In/eés are thus carefully led 
by Nature, to lay their Eggs in fuch Places, 
where their young ones may find convenient | 
Food. There is indeed one Sort of Fly taken’ 
notice of by Mr. Dandridge, which tho’ the | 
Wee Shape 
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Shape of its Body and Parts feem to agree very 
much with the common Fiy, yet the Method 
of breeding its Young is very different. Thefe 
Flies afilemble together, and hang to one another 
in fogreata Number, as to makea Lump or 
Ball of about 3 Inches Diameter: The Place of 
their Meeting is always upon fome Twig over the 
Water, about Fu/y or Auguft; while they are 
_ in that State, their Young-ones drop from them 
alive into the Water, after they have devoured 
all the Moifture in the Bodies of the Mother 
hes. This Fly is of a Greyith Colour, and is 
the firft of this Figure that I have heard of which 
is Viviparous, or that has its firft Stage of Life 
in the Waters. Mr Dandridge has now a large 
Bunch of them in his Cabinet, From the fame 
curious Gentleman I likewife received the fur- 
prifing Account of the Male and Female Glw- 
Worm, whichI delineated from thofe in his 
Collection, taken, im Coitu, by the Reverend 
Mr. Maningham, in which Creature the Pho/- 
pboros or glimmering Light they. afford in dark 
Nights is not more remarkable, than the Diffe- 
rence of Frame and Parts between the Ma/e and 
Female. The Female is flat and jointed, and is 
that which we commonly obferve in the Gra/i_ 
and Fledges; but the Ma/e has Cafe-Wings, and 
many Parts agreeing with the Beetle-Race 5 but 
whether it could produce a Light like that of 
the Female, I did not learn, The Male of this 
Infect having Wings, leads me to guels, that 
fuch of the Pifimires as have Wings are Males, 
| and 
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and perhaps leave the Females after they have 
made them pregnant, as the Ma/e-Bees or Drones 
are faid to do. ‘In Surinam, and fome othe 
Parts of the Weff-Indies, there is a large Fly, 
which they commonly call the Lanthorn-Fly, 
that is faid to yield a confiderable Light. | We 
have a good Cut of it in Madam Marzana’s 
 Hiftory of Surinam Infeéts, and the In/eé it {elf 
is common enough inthe Amferdam Cabinets, 
and I think likewife in Sir Hans Sloane's Collec 
tion of Rarities; but 1 do not yet find any ratio 
nal Account of the Produétion of thefe Lights, 
any more than of that produced by rotten Wood 
The Ignis Fatuus, ot fack in the Lanthorn; 
I fuppofe to be no more than a Group of {mall 
enlightened In/ects, rather than fuppofe it an in- 
flamable Vapour, as fome have\taken it to-be; 
for if it confifted of fuch Eyjluvia or Gorpufcula: 
as rife from the Earth or Waters that were in- 
flamable, and by fome Caufe or other had taker 
Fire, they could not be of fach Duration. Be: 
fides, we might as, reafonably expect, thatial 
the Efuvia arifing at the fame Time from the 
fare Body of Water fhould equally be inflam: 
able as thefe, and fo the whole Surface of. the 
Pond, Lake, or River, appear all in a Flams 
atone Time. The fudden Motion-of this, Ligh 
from Place to Place, very much agrees with 
the Motion obfervable in the Groups of Guazs 
which move ina Body fometimes very flowlyy 
and at other Times drive together with greay 
Swiftnefs. Happening to difcourfe upon thi 
| | Subject 
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vwiththe ingenious Mr. Godfrey the Chymi/,, 
he told me, that he-had often obferved this 
enlightened Body in fome Places’ Abroad, and 
had caught fome of the In/ecé#s which helped to 
compofeit. But allowing it to be as I fay, the 

» Occafion of the Light in fuch Jnfeés remains 
vet to be difcovered. 
Bur this ftrange Light has not given the Val- 
“gar a/greater Surprize than the ¢icking Noife 
which is commonly called a Death-Watch ; 
sand ‘therefore I think myfelf obliged particu- 
sdarly.to take notice of it, and fatisfy thofe who 
- are yet ignorant, that itisan Jn/eé?. The learn- 
ved Dr. Derham, in a Letter to me, mentions 
2 Sorts of the Death-watch ; one is about the 
Bignefs and Shape of a Lou/é, and the other a 
avery {mall Infect made like a Beetle: Thefe 
“commonly are found in F¥uly, in dutty Places, 
-awhere they are bred and feed. This curious 
#>Gentleman obferves farther, that they zick only 
when. they are about to generate ; he gives usa 
NeCut of the firft Kind in its natural Size, and 
eowhich with the Microfcope [have copied from 
chim; but the other Sort I have not been lucky 
® enough to find, though there are many of them 
eo(as lam informed) in the great Library at the 
* Royal Society. See more of this Creature, in 
as Phil, Franf, No. 291. . 
©» The next Kind of Inf I thall take notice of, 
is of that Race which is called Folium Ambu- 
‘ tans, or walking Leaf, which 1 have already 
‘treated of in my New Improvements of Planting 
2 Pr and 
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and Gardening: It is a Creature, which, if we 
take the Story of it right, partakes both of In.’ 
fectal and Vegetative Life, being nourifhed, as: 
I have obferved, as’ well by the Juices of the 
Tree, which the Mother In/eé lays its Eggs in, 
as by its own, which I fuppofe are fo united, 
that one and the other circulate equally in the’ 
Body of the In/ec?, tillitfelf, with the Leaves 
joining to it, drop from the Tree, ‘and ‘creep’ 
upon the Ground. I have therein given Fi- 
gures of 2 Kinds of this Creature, which are 
Eaft-Indians, and have referred to the Cabinets 
of Dr. Ruy/b,, and Mr. Vincent of Holland. 
The Infects we come now to take notice of, 
are of the fmaller Kinds, 7. ¢. thofe in Cheeje, 
four Liquors, Pepper-water, putrified Pafte, 
 &c. The largeft of thefe is the Cheefe-Mite, 
which is however not big enough to’ have its 
Parts diftinguifhed by the natural Eye, but muft 
be obferved with a magnifying Gla/s to de- 
{cribe its Appearance. We may remark, by 
the Help of Gla/fes, that this Creature, how- 
ever minute, has allits Parts regularly framed, 
and its Motion agreeable to larger In/ec#s, with 
6 Legs. We may likewife be affured of its Ge- 
neration, \ike-other Jnfects, by the great Num- 
bers a few will produce in a little Time, and 
every one of them of the fame regular Figure. 
In putrified Pafte, we may obferve, by our 
naked Eye, a Motion, though we cannot difcern 
diftinétly what Bodies they are that move ; but 
if we put the Quantity of a Grain of Sand of | 
eats that. 
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that moving Pa/le into the Microfeope, and add 
toit asmuch Water, the fourth Glafs of a good 
Microfeope will thew them to be Ln/eé#s of an 
Ee/-like Figure, about an Inch long. In the 
Lees of Wine, and upon the Outfides of Wine- 
Casks, we find great Varieties of living Crea- 
tures, which are very proper Subjects for the A/z- 
crofcope ; and even the Mojfes or Mouldznefs found 
infuch damp Places as Cellars, and efpecially 
where Wine is kept, gives us very entertaining 
Profpects. Vinegar and Pepper-water likewile at- 

- fordus'Abundance of Variety; but becaufe I 
have found it a little difficule to bring Warer 
and Pepper into a right State of yielding thefe 
- Infeés, I fhall take this Occafion to acquaint 
my Reader how I brought it to the Perfection I 
defired ; for I do not know any Author who 
has-yet-given the Receipt. In “une I took a 
Pint.of clear Water, and put to it 5 or 6 whole 
Pepper-Corns, which I expofed in a Porringer 
tothe open Air about 3 Weeks: I then found 
great Numbers of little damalcula {wimming 
ina {mall Drop of it; but in fome Waters, 
where I had put beaten Pepper, I could not 
difcover any In/eéts. We may farther remark, 
that. if we put Hazr, Leather, or any Part of 
Animal Bodies into Water, and let it ftand for 
3, Weeks or a Month, in une, Fuly, or 
Auguft, we find it filled with Infec?s of various 
Forms; but I fuppofe the feveral Kinds, ob- 
feryable in the feveral Waters, have not their 
Original in thofe Waters, but are feverally pro- 
; F’3 duced 
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duced from Eggs laid there by forme Worber? 
Injects, that are then in’ the Air, which te’ 
{pectively come to each of them, as to proper? 
Nefts or Nurferies for their Young ; and I the 
rather am of this Opinion, becaufe if we can’ 
keep fuch Bodies as ufually produce In/eéts con= 
fined by Coverings of Lawn, or Muflin, 
we find no living Creatures in them. And a- 
gain, as the Mother Infects are of fuch a dimi- 
nutive Size, that they arenotto be difcerned 
without Microfcopes, it is no wonder they can 
lay their Legs in thofe Mixtures without being 
perceived ; andI fuppofe the Air is full of thém, 
efpecially in the Summer Months, the fmaller 
Sorts ferving as Food to the larger; and it may 
be therefore, that Nature has made the {mallet 
Kinds more prolifick than the reft. «°° 22" 

I fhall conclude with fome Account of the 
Animalcula in Semine Mafculino, or of fuch 
minute Creatures as are found in the Male Ij- 
qguor of living Bodies, which fome of the Learn- 
ed fuppofe to be the Rudiment or Principle of 
the Patus. In taking this Ligwor from the te- 
vera! Kinds of Azimuls, we find by the Micro- 
Jeope, that fuch Animatcula are of different Fi- 
gures and Bignefs, as the Animals they were 
taken from differ in their Parts from one ano- 
ther. And thefe minute Creatures have {6 much 
Life and Spirit in them, that fometimes they 
remain alive above 3 Weeks after they are taken 
from their Parent Animal: The different Opi- 
nions concerning their Progrefs into the Metrix 
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of the Female, Uhave before given in the Chap-. 


ter. of Quadrupedes; the Figures of one Kind 
of them is delineated below, viz. 


Explonation of the Plates relating to Chap. XII. 
| | XIU, 


and 


PL (AMP MEV. 
Fig. I. The Bull-Beetle ; from the Royal So- 


ciety. 
Fig. U1. Ze Animaleula iz Semine Matcu- 
lino. 
Fig. UT. Zhe latt State of the large Gnat. 
Fig. IV. 4 Centipes; from the Weft-In- 
dies. 
Fig, V. 4 Monoculus found in ‘Thames 
Water, by the Microfcope, , 


PLATE XXVI. 


Pee I, Shewing the Gradation from the Moth 
A, by B. and C, to the Humble Bee D. 
Fig, 2. Av: A Water-Beetle. 
: Cantharis Aquatica. 
: A Water-Scorpion. 
: Cramp Spider. 
: Boat-Fly. 
‘Pig ML A: Aa Female Glow-Worm. 
: Ibe Male Glow-Worm. 
All thefe are from Mr. Dandridge’s Col- 
lection. 
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Fig. IV. The Infect which blighted the Horfe- 
beans 72 many Parts of England,| Anno 1719, 
from the Reverend Mr. Laurence. 


PL ACP xxv 


Fig. I. a The Eggs of the Silk-Worm. | 
: Ibe Nympha, or etd nah of : 
Sei fame. Sab 

Oye The” Silix Bag of the’ Jame, 3 
which it changes into tbe Chay. a 
-falis D. a 
E: The Male-Moth preceding from 

the Chryfalis D. 

EF’: tbe Female-Moth proceeding from if 
the fame. i 

Fig. If. A: Ihe Nympha, or Chterpillary: aI 
feeding upon the Nettle, which cee to igh 4 
Chryfalis B, zo the Butterfly oe : 

Fig, IIE. A: Ihe Death-Watch)° of ts naz) 
tural Bigne/s. Bz The fame with the Micro=4 
fcope ; from the Reverend Dr. Derham. © ©? 10 

Fig. IV. A: Ibe Nympha of the Lady-Cow) 
B: The Chryfalis of the Jame: and Cc; The 
moft perfect State,’ ° . 
Fig, V. 4 (Prega Deos ; from the Eatt-Inw 3 
ies, 

Fig. VI. An Infea, from Mnbovia, abet 
natural Length is eieht Inches; taken from the 

Cabinet he Dr. Ruyth at Amfterdam.’ ‘ 
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GH AP. XIV. 

Explaining the Ufe of the foregoing Remarks, 
with feveral Objervations_relating to Cii- 
MATES. 
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“N the. preceding Chapters I have given a 
‘general View of many Remarkables in the 
Works of the Creation, and have difpofed them 
in fucha Manner, as may lead us to imagine, 
that a// Bodies have fome Dependance upon 
one. another.;.and that every difiinct Part of 
Nature's Works is neceflary for the Support of 
the. Ref,; and that if any ove was wanting, all 
the Ref muft conftantly be out of Order, It 
feems inthis Cafe, as in that of Numerical 
Figures, each of which has a Power in itfelf 
of filling a certain Space, without which the 
feveral.Gradations in Numbers cannot be ex- 
refled;° and was there to be wanting any one 
of thofe Figures) or, Powers, the Reft could 
not, maintain a. gradual Progreflion of Num- 
bers; but muft frequently make fuch Breaks 
and Chafms as would run them into the great- 
eft Confafion and. Difproportion. 
We obferve fo exact an Harmony between 
Natural .and,.Mathematical Proportions, as 
might give.every thinking Man Reafon to be- 
lieve the Latter could not have been without 
the Former; or that the Laws or Rules of 
Mathematics, as they now are, could not be 
5. I 
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jaft, if Nature’s Laws were different from what 
we now obferve them to be. In whatever fall: 
under our Obfervation in Nature’s Works, we 
may remark a conftant Regularity, and a juft 
Symmetry and Proportion ; the Vegetables have 
their Roots proportionable to the Branches and 
Parts they ate to maintain; the Azimals have 
their Stomachs agreeable to the Quantity -of 
Food neceflary for their Support; and evem 
thofe Infeéts which are of the leait Regard, 
have every Part difpofed with fuch a juft'Re- 
cularity and Propriety, as to bear an Analogy) 
with thofe in 4nzmals of the greateft Efteem.. 
‘Phe Frame and Figure of the Parts relating to 
every Animal, bears a right Proportion with the: 
Body itis to move or direét: And the Length 
of Life in all Bodies is more or lefs, as any off 
thofe Bodies ate later or fooner coming to their: 
| Perfection of Growth; for we obferve, that fuchi 
Bodies as are moft fpeedy in their Growth, are: 
proportionably fhort-lived, and of fmall Remain 5, 
and fo on thecontrary, In Mufic, there are. 7 
diftinct Tones or Notes, which fingly exprefg; 
a Power of Sound different from the Reft; 
and when any one of thofe Tones is laid down 
as a Ground-work, the progreffive Tones from’ 
that Ground-Note to the Odfave, which is the 
Refolve of the Ground-Note, declares the Key, 
either by a certain Number of Sem-tones, to 
exprefs Melancholy, in what is called a Fla#- 
Key; or by a greater Number of whole Tones, 
to make the Expreffion more brisk or poigs 
| nant 
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narit’to' the Bar, and thet is called a Sharj- 
Rey ; ‘but’ whether the Key be fat or harp, 
théfe is yet a regular Circulation of Sound, 
which is natural to the Ear, and may well 
enddgh be compared with the Circulation of 
Blood | in the Bodies of 2 Animals of different 
Spécies, which though they both enjoy the 
Benefit'of Circulation of Juices, the one is 
much brisker and more lively than the other. 

Phe Diftance between one whole Note and 
afiether may be divided into very minute Parts ; 
but thof who have to do with imperfe@t In- 
firaments, fuch as Organs, Harpficords, &c. 
content them felves only with Semz-tores and 
Quarter- Notes, in order to keep a tolerable 
Harmony in‘every Key; but a nice Har may 
eafily *difcover their Imperfection, efpecially 
when they are ftruck againft a Maffer-Note. 
Th'perfe Tnttuments, fuch as the Violin, 8c. 
every Key may be ordered by the Artit who 
plays npon it, to exprefs any Sound with fo 
great ExaGinek, that the Ear cannot difcover 
the leaft Diforder or Imperfeétion of the Har- 
mony, the Jaftnels of which may be compa- 
 Fedto ‘avhealtiful Body’; the Imperfection of 
— the other to a Body diitempered, where the 
‘Circulation is not juft and regular; fo we may | 
feat; that’ where there is a familiar Gradation 
Without Bréaks, a Thing ts natural, but other- 
wife unnatural. 

-* To fuppofe that heavy Bodies can be raifed 
ona fadden, ‘with the fame Certainty that we 


could 
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could move them by, gentle. Degrees, -.woule 
make us guilty of an Error. .. The Yack, the 
Leaver, the Wedge, and fach mechanic Pow-. 
ers, will, by gentle Operation, perform. what 
the greateft Strength cannot perform ion a fud~ 
den. A Man-might jump down a Precipice: 
and end his Life; but he might take ‘Time, 
and walk perhaps a Mile or two, and:gain the: 
Bottom with Safety ; it is natural, therefore to) 
go Step by Step. The Cafe is the fame in} 
Animal Bodies, but moft remarkable in. the: 
Human Race; where, in Health, the Beats, 
of the Pulte agree with the Vibrations -of-/a: 
Pendulum; but were we to provoke that. Nas) 
tural Courfe of the Blood to a quicker, Mox: 
tion, by invigorating Diet, fhould we not find. 
the Body and the Senfes indifpofed, and. evens 
fometimes by Violence rob the feveral,Parts of 
their natural Funétions, and thereby: occafion, 
Death? Were we to examine the Circulation) 
of Liquors in the feveral Kinds of Bodies anin; 
mated, we find the Sguzrrel, and fome others,.- 
to have naturally a much quicker Pulfation, 
than Mankind; the Swaz/, and other Infeés,. 
have a Circulation of Juices much flower ; 
but muft we therefore conclude, that a.Man 
is in Health becaufe his Pulfe keeps Time, ei’ 
ther with that of an healthful Squirrel or Snail? 
The Parts of every diftinct Creature are fo or-) 
dered by Nature, as to receive, in a certain. 
Capacity, the Liquors flowing thro’. them ;: 
but wexe thole Liguors to move either quicker 

or 
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of flower than Nature appointed, in each  re- 
ipéGtive Body, the Body they moved in would 
be diftempered. : 
Heat and Cold are comparative Terms. Fire 
we fay is hot, and Ice is cold; but we fay that 
Water is cold, and the Weather at Mid/um- 
meris hot ; but this Heat, or this Cold, have 
their Degrees as much as Light and Darknefs, 
or! White’and Black, or any other Colours. To 
fay that a Thing is Red, is not to exprefs what 
Colour properly it is of; there is the Car- 
mine, the Lake, the Vermilion, and Red-Leads, 
which fhew us there are many Degrees of that 
Colour, Again, the Degrees of Heat are in- 
numerable; one will melt Gold, another Sil 
ver, another Copper, another Lead and Tin, 
another Rojin and Wax, dnd a leffer than thefe 
Tee. And now we come to fay, that Water 
congeals into Ice by Cold ; and, as fome fay, 
Chryfpaline Bodies are confolidated by a conti- 
nual extream Cold ; but the hardening of ”a- 
ter into Ice happens only from a lefs Share of 
Heat; as the liquifying of Wax and fome Me- 
tals is caufed by a greater; fo Cold is only a 
les Share of Heat, and fo the contrary. 
“The Great and the Lefs have their gradual 
Differences, A Grain of Sand, and the Ter- 
taqueous G/;be, one may fuppole at a vaft Di- 
ftance from one another, with Refpect.of Mag- 
nitude ; but alas! were we to make Compari- 
fon between the Globe of Earth‘and the other 
‘Planets, we fhould find a Difference almoft as 
a extenfive 
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extenfive as between the Gran. of) Sand any 
our Globe; but between thefe Points of Magni 
tude there is Room in Thought for innumen 
able DiftinGtions; fo-is it in the Appointmen 
of Numbers, they feem capable of infinite Di 
vifion and Increafe. The Tones or Notes c 
Mufic.are as divifible. The gradual Increafi 
of Mechanic Powers is as exténfive, and th 
Fegetation of Plants is as gradual, as well a 
the Life and Growth of Animals, It is there: 
fore in this Foundation of Natural Hiffory,,. 
have.fuppofed a Scale of Life, ora Chain mei 
created Beings; for if our Reafon tells -us W? 
ought to move gradually, there is certainly; 
Gradation in Nature, and therefore that. gra) 
dual Motion. is natural and reafonable ; anc 
whatever is not fo, .is contrary to Nature'anc 
Reafon; and I do not know a better, Way ie} 
bringing the Unlearned to a. right Judemen: 
of ‘Things, than by giving them>a.geneta: 
View, of Nature’s Works, which at the fame 
‘Time may lead them into the Way of .Rea. 
fon, and fhew them the Wifdom.§ of. the 
CREATFOR, ite oe sTisdhe 
AID our Senfes are Witnefles, of the Grada. 
tions in Nature, by which we are taught tc 
"act with Gentlenefs and Deliberation in fuck 
‘Things as are to be-durable; for. whatever i: 
too haftily gone about, or is forced to greater 
. Speed than Nature appoints, mutt inevitably 
' perith before iis: due Times; and it is from a 
ju Qbfervance of fuch progreflive Methods as 
| on Nature 
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_ Nature takes in the ordering and directing. her 
- Works, that-our Reafon is guided traly to our 

Advantage. 

> From Confiderations of this Kind we may 
learn how ridiculous it would be to fuppoie, 
that becaufe a Plant cultivated in the Torrid 
‘Zone, required a greater Heat than we enjoy 
‘in our Climate, to fapport it in a due State of 
‘Health, that therefore the Heat of a Furnace 
swould give it a quicker Vegetation ; or, to 

' conclude, when we had killed a Plant or an 
0 Animal by an extraordinary Warmth, | that 
cvtherefore Nature dire&ted it fhould have none 
© atall. There are certain Degrees to be cho- 
--sfen, agreeable to thofe appointed by Nature, 
‘for the Support of each refpective Plant and 
oAnimal; nor ought we to fuppole, that be- 
caufe we find a Gardener raifes a profperous Crop 
‘oinone Place, we may have the fame Succeis 
isinanother, without thinking reafonably upon 
orthe Difference of the Soil or Situation: But yet 
-shave 1 known many Inftances of Men, who 
s*have been Sufferers, by acting without Under- 
ftanding in Cafes of this Nature. Some, who 
shave been inriched by a Clay, have been un- 
done by following the fame Rules upon a 
Pe Sand; others have fo far out-done Natural 
*)| Heat, that they confumed their Gardens, and 
jodeftroyed all-they had, without regarding that 
« WNature has her Laws, which mutt be cbeyed, 
- and that the acts with Gentlenefs, and wiilnot 
'>-be forced out of her Way. . ‘Thus it appears, 


that 
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that an Art is only the true Knowledge of Na« 
ture, and that thofe who do not really know 
the natural Foundation of what they profef,, 
are not Artifts, 

The more particular Ufe of this Scheme to: 
Gardeners is, by directing them to confider,, 
that as every diftiné&t Ancmal has its Climate: 
and Food natural to it, fo has every Plent ani 
Expofure, Temper of Air, and Soil, proper to: 
nourifh and maintain it in a right State of 
Health: And again, as we find fome Animals: 
to delight in the Waters, fome in open Air, 
and fome under the Earth; fo are there Plants 
likewife that have their refpective Appoint- 
ments in the Waters, as the Lens Paluftris, 
or Duck-Meat; and in the 4:r, as moft fuc~ 
culent Plants; and-even under the Earth, as 
the Truffle; fo in all Plantations we make, 
we ought to obferve what Element, Situation, 
_ and Soz/, relates to each, if we would be fure 
of Succefs. | 
_To judge rightly of the Method of treating 
Plants brought to us from feveral Parts of the 
World, I confider two Things. Pirft, “The 
“Soil of the Country they grow in, which I 
would imitate as near as poffible. Secondly, 
The Time of the Spring in the Country they 
are natural to, and as-near as may be the De- 
gree of feat in that Time of Spring: For as” 
every Plant has its appointed Times of Reft 
and Growth, it would be unnatural to force 
its Growth, when Nature ordained its Repofe, 

| age 
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orto abandon it to Repofe, when. it fhould be 
affifted by a Warmth agreeable to its own 
Country Spring. PORE | 

'To:‘know the Time of Sprig agreeable. to 
evety' Plant, is to learn the Latitude of the 
Country it grew in; and in the next Place, to 
-confider ‘the Degree of Heat natural to that 
Climate in the 'Time of its Spring. To judge 
of the Time of the Spring in every Country, 
is to’obferve in what Zone it lies; whether in 
the Torrid Zone, i. €. between the Tropics, or | 
inthe Temperate Zones, i.e. from’ each Tropic 
tothe neareft Bounds of the Frigtd Zones, or 
from the Polar Circles even to the Poles them- 

-felves. 7 | 

“The Plants which grow between the Egui- 
nociial Line and the Iropic of Cancer, or to 
the: Northward, (7. ¢.) towards us, we fup- 
pote to have their Spring as foon as our Days 
lengthen: And as the Suz comes towards us 
more and more, all the Places between that 
fine'and the Tropic are gradually ‘enlivened 
with Spring. At the fame Time,’ while the 
Sun moves this Way to its Boundary ot Tropic, 
which is about 23 Degrees North Latitude, 

the Influence of it has its Operations on every 
‘Thing gradually from the Lrepic to the Polar 
Circle, and from that to the Pole itfelf: So that 
if we judge of the Latitudes, as they are gra- 
dually placed in the Map, and the Times and 
_ Degrees of Heat progreflively moving thro’ 
them, we cannot fail of giving every Plant, 

7 from 
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from any Part on this Side the Lzne, its Force 
or Warmth at the right Seafon; and fo we 
muft maintain a due Regard to fuch Plants 
as are Natives of thofe Countries on the other 
Side the Line. When the Sun begins to leave 
us, their Spring is then coming forward, and 
every Day increafes as much that Way, as we 
on the North-fide of the Zine decline into 
Winter ; fo that whatever Plants we-have from, 
thence, we ought to help at that Time, as we 
would our own in our own Sgring.. 

We are moreover to remark, that as the 
Sun's Motion and great Influence is between 
the Tropics; and that every Year its Motion is 
from South to North, and back again ; fo that 
Motion will produce two Springs every Year 
in each of the Countries it pafles over; which 
Springs we may judge of, by enquiring into 
the Sun’s Courfe, which a common A/manack 
will fhew us; and then allowing about 6 
Weeks for the Sun’s Progrefs, before it can be 
directly over the Place we pitch upon, I fup- 
pote that will be the Time of Spring in that 
Country ; for when the Sun's Power is mott 
violent in any Place, we find all Plants have 
finifh’d their Spring Shoot, as we obferve in 
England at Midfummer, when the Sun is near- 
eft to us. In the Zemperate, Zones, fuch as 
we have the Happinefs to enjoy, tho’ the Sun’s 
Influence is more moderate, yet we. may ob- 
 ferve that the greateft Share of Hear only ferves 
to ripen our Fruits; but it isthe gentle Warmth 

ora 
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pradually increafing, like that of pri), which 
makes our Plants vegetate. : 

When the Spring-Shoot is perfected, and the 
great Summer-Eeat is over, Nature begins to 
make a fecond Soot ; but that Shoot is feldom 
of any great Confequence with Us; the Sun’s 
Heat declines, when our Plants want it to in= 
creale, and the Attempt of Vegetation proves 
vain. Iam of Opinion, were we then to give 
thofe fhooting Plants a convenient Shelter, and 
an additional Heat, regulated by a Thermome- 
ter, fo that it fhould be equal to that in the 
Month of April, we might even bring them 
to bear Fruit in the Autumn Seafon. I have 
known fome Trees, which, without any Help, 
have ripen’d fome few Fruit of the fecond 
Spring. It is common enough in Strawber- 
ries, Kasberries, and Cherry-trees, efpecially if 
the Blofoms of the Spring have been taken off 
at their firft Appearance. 

When we have confider’d the Time of Spring 
in the feveral Countries of the Earth, from 
whence we receive Plants, we are next to en- 
quire the Degrees of Heat in each of thofe 
Places at the Time of their refpective Springs, 
Which we muft imitate as near as poffible ; 
and I obferve, that our: Midfummer-Heat is 
powerful enough to maintain any Plant brought 
us from between the Trapics ; therefore, as we 
have it in our Power to give that Degree of 
Fieat, at any Time of the Year, by means of 
Fire, we may keep any Plant even from un- 

Q2 der 
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der the Line, in our Confervatories, regulated | 
by a Thermometer, at our Midfummer Degree 

of Heat, which I fuppofe will agree well e- 

nough with the Spring Heats in thofe Coun- 
tries lying between the Tropics; and at the 

fame Time I would have an Hygrometer in the 
fame Stove or Confervatory, by which we 
might regulate the over Moifture or Damps in 
the Air of the Houte. ae 

- The Air in England is generally fo tempe-. 
tate, or the Paflage from the Heat to the Cold! 
is fo gradual, that P/ants which naturally grow’ 
8 or g Degrees more South than we are, willl 
erow here without any Shelter; but indeed they’ 
have this Advantage, that the Time of their: 
natural Spring, or awaking from their Reft, is: 
but a little different from the Seafon of our: 
Spring ; fo that when Nature appoints them) 
to make their Shoot, the Suz is coming towards: 
us, and retards them in their Attempt. | 

In my Kalendar of Gardening 1 have given 
a Defign of a Green-houfe or Repofitory for: 
exotic Plants; but for the Prefervation of the: 
mot tender Kinds, fuch as grow near the Lane, 
there isno one does {fo well as that contrived by, 
the curious Monfieur Le Cour of Leyden, for 
- the Produ@tion of that moft excellent Fruit 
‘called the Ananas, or Pine- Apple, from whofe 
IModel there are 2 or 3 now built in England. 

I think I have faid enough to inform my 
Reader how neceflary it is to obferve the Laws 
of Nature in the Prefervation of created Bo- 
| | dies, 
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dies, tho’ I am not infenfible that even the 
Contemplation of one created Body alone would 
afford Matter fufficient for a large Volume; 
but my Defign being only to exhibit a gene~ 
ral View of Things, rather than to enter upon 
Particulars with too’ much Freedom, I chufe 
to leave the Enquiry into the more nice Parts 
to the Curious, who have Leifure and Oppor- 
tunity to obferve them. | ae 

I fhall conclude with fome Particulars relat- — 
ing to ManKinpD, who, altho’ he be Lord of 
_ All, and has a Power of governing every living 
Creature, yet has he many Particulars in his 
Frame which bear Analogy with the Parts of 
thofe Creatures he is ordained togovern. The 
Harmony which Nature maintains in the Ge- 
neration and Production of Quadrupedes, is not 
contradicted in Him... The Functions of feve- 
ral Parts in Brutes dire€t to perform what the 
fame Parts would do in Mankind, was he not 
indued with Reafon to guide him in his AGtions, 
and over-rule what is brutal in him. But this 
is a Matter which relates more particularly to 
thofe who make it their Bufinefs to confult the 
~ Health and Welfare of Men, rather than their 
Natural Hiftory,. which is my prefent Subject, 
I thall therefore content myfelf with obferving 
only fome remarkable Particulars, which are 
not commonly taken notice in the Human 
Species. ar Whe. . 
3 The Longings in Women, and the Marking 

of Children, are Subjects which have occafioned 
G3 Dil- 
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Difputes among the Learned; but I do not 
find either of thofe Cafes yet determined, fo 
that I cannot well omit a Conjecture or two of | 
any own relating to thofe Subjects. I fuppofe 
when a Woman is pregnant, there is a regular 
Circulation of Juices thro’ the Bodies of both 
the Mother and the Fetus, admitting only that 
the Parts of the Fwtus fubfift or are fupported 
by fuch fine Juices as we may fay are diftilled 
- from the Blood of the Mother; for the Parts 
fully grown are undoubtedly more capable of 
giving Pafflage to more grofs Juices than thofe 
_ which are in Emoryo, and in fuch a minute 

Body; and in the Fetus muft be as fine as a 
{ubtle Vapour, almoft equal to thofe Spirits 
which nourifh the Brazn of a full-grown Body, 

The Fetus has its Head firft formed, and 
that, as well asall the other Parts, is regularly 
fupplied with Juices from the feveral Parts of 
the Mother, as they are analogous to one ano- 
ther; therefore, I fuppofe, as the Brazu both 
of the Mother and Fetus have an immediate 
Communication with one another, fo I imagine 
the extraordinary Defire of the Moher has fo 
Immediate an Effect on the Brain of the Fe- 
éus, that it becomes diftempered, and confe-_ 
quently muft affect the Braz of the pregnant 
‘Woman, and fo both are out of Order. 

Again, the pregnant Woman, by touching 
any Part. of her Body, when a ftrong Defire 
of any thing predominates in her Imagination, 
muft have an extraordinary Power over the: 
| ee fame 
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~ fame Part of the Fetus, and efpecially becaufe 
Things fo {mall and flexible will fooner take 
an Impreffion than others which are perfected ; 
but this by way of Hint to the Learned. I pro- 
ceed next to obferve the feveral Kinds of Men, 
whofe Difference is remarkable. 

There are 5 Sorts of Men; the White-Men, 
whichare Europeans, who have Beards, and a 
Sort of White-Men in America (as I am told) 
who only differ from us in having no Beards. 
The 3d Sort are the Mu/attoes, which have their 
Skins almoft of a Copper Colour, fmall Eyes, 
and ftrait black Hair, The 4th Kind are the 
Blacks, who have ftrait black Hair: And the 
sth are the Blacks of Guinea, whofe Hair is 
curled, like the Wool of a Sheep. Such are the 
Marks of Diftin@tion; and the Behaviour ob- 
ferved between rude and civilized Nations, is 
to be wholly attributed to the Arts of polite E- 
ducation. | 


Explanation of the Figures relating to Chap- 
| ter XIV. 


PLATE XXVIII. 


Fig, I. The Eggs taken from the Ovary of a 
Woman ; dy Dr. Douglas. — gee 

Fig. II. An Human Feetus before Quicken- 
ing, from the Royal Society’s Collection. 

Fig. II. 42 Human Foetus after Quicken- 
ing, from the fame. | 
| Q4 PLATE 
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. Fig. I. @ Skeleton of a Man, whereby the 
_ Difference in the Ofteography in the Man, 
and other Creatures, may be obferved. 

Fig, Il. Te Skeleton of a Monkey, /hew- 
ang the Difference between that Creature, and 
the Human Species. | 
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An Account of fuch Lends in England as are 
fiiled Barren, with fome Propofitions tending 
to their Improvement, and fome Remarks re- 


_ bating fo Fith-Ponds. 


YN my Book of New Improvements in Plant- 
ing, &c. I have endeavoured to excite our 
kinglifh Nobility to plant ‘Timber, as well for 
the Ufe of their own Families, as for the pub- 
lick Good; and finceI find that Work has not 
been difagreeable, Iam the more ready-to pub- 
lifh what I have fince obferved in the Culture of 
profitable Trees, and the Method of I mproving 
what we now call Barren-Lands. Ihave often 
viewed our defslate Foreffs, and barren Plains, 
with an Eye of Pity, confidering how much 
we were at the fame Time beholden to diftant 
Nations for thofe Commodities, which might 
with Eafe be cultivated in our own Country, 


and 
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and which might turn to great Profit, and {e- 
cure us from the Affaults of incroaching Neigh- 
bours. 

In my Travels about England, I obferved that 
we have 3 forts of Soil, which are generally ac- 
counted unprofitable, fuch as Heath-Grounds, 
Chalky-Hillsand Plains, and that which affords 

only what is called dead Sand. Some of the 
Forefis indeed yield good profitable Land forCorn 
and Pafiure, and have formerly borne valuable 
Burthens of Trees ; as have alfo fome Grounds 
belonging to private Gentlemen, from whence, 
upon Emergencies, have been reaped confidera- 
ble Crops of Zimber, whofe Price has even over- 
balanced the Worth of the Ground it grew upon, 

And we have many late Inftances of Eftates 
which have been fold, whereon, in a few Years 
afterwards, the Yzmber produced has yielded 
more Money than was given for the whole Pur- 
chafe of the Land. In my former Works upon 
this Head, I have rated Land for Timber at 5 s. 
per Acre; but fuch Lands as Iam here treat- 

ing of have been fold for 1s. per Acre, and lefs. 

~The fir I fhall take notice ofare the Heaths 
in Ezgland, which at prefent {carcely yield Food 

‘enough for Sheep, and are of no other Ufe. 
This fort of Land, which is generally fandy, 
and in which commonly we find abundance of 
morafs Ground, ¥ advife to be cultivated for the 

_ propagating of Fir-Trees, which are of very 

- quick Growth, ufeful, andagree well with fuch 

Land, -We have fome Inftances of this fort of 


Land 
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Land cultivated in this manner; but in Germes 
my, and fome of the North Parts of Europe, we 
find whole Forefs of Firs growing in this kino 
of Sol. At the Earl of Alresfora’s, near Guil! 
jordin Surrey, we have an Example of the gooa 
‘Thriving of thefe Trees upon a Hz// of common 
White Sand, (in which one could hardly ex- 
pect the leaft Vegetable Quality) and yet they, 
have not been planted quite 30 Years, tho’ they; 
are now above 40 Feethigh: But itis to be ob- 
ferved, they are hardly 6 Feet afunder, which: 
may be the Occafion of their extraordinary: 
Height, and the Clearnefs of. their Stems,, 
without Knots. The Experience I have had! 
of this ree, efpecially of the Scots Fir, tea-. 
ches me, that it thrives better raifed from Seed! 
upon the Spot where it is defigned to remain, , 
than if it be tranfplanted. 

To make a Seminary of thefe Trees, we ga=. 
ther the Cones ot Fruit of them in September, 
even while their Rind partakes yet of a Green 
Colour; for thofe Cones which are already 
cracked and opened, produce little or no good 
Seed. The Cones being thus gathered, we lay 
them in a dry Place during the Winter,“ and a- 
bout February either expofe them to the Sun 
till they crack and open, or elfe put them in 
{ome Veffel into an Oven after the great Heat is 
gone off. By either of thefe Ways we come at 
the Seed without Difficulty, as I have tried 
with good Succefs; tho’ fome have been apt to 
fufpect, that thofe Cones and Seeds which apetans 

| pened 


- Works of NATURE. 235 


pened by the Heat of an Oven, would be too 

much dried to vegetate or /pring inthe Ground : 

When thefe Seeds are well cleaned, we fow 

them thin in Beds, covering them about half an 

Inch deep with fine Earth, and in a Month’s 

Time they come up; but we muft take great 
Gare at their firft Appearance to preferve them 

fromSnaz/s, which are their worft Enemies. The 

fame Summer they fhoot hardly more than an 

Inch; and as their Roots lie very near the Sur- 
face, itis advifable to fift Sand over the Beds 

near half an Inch thick, about September, to 

keep them fteady, and prevent the Frofts from 

turning them out of the Ground. The 2d Year 
they make Plants of about 4 Inches high; and 

if they were to remain in the fame Bed the 3d 

Year, they would be near a Foot taller; but I 

hold it much better, ifany of them are to be 

removed, that it fhould be done when they are 
- 2 Years old, and even then with extraordinary 
Care, laying them in a Barrow or Cafe of 

Earth, to be tranfported to the Place appointed 
for the Great Plantation; and obferve, that 

we do not take them out of this Earth, till 
the very Inftant, if poffible, that we are to 
place them in the Station where they are ever 

after to remain; for a little Air dries and 

fhrinks the Coat of their Roots, and their Pa- 
renchymous Parts ; fo that they remain for a 

Time without the Power of Growth, and per- 

haps rot or grow diftempered by a Stagnation 
ofthe Juices. [In this Plantation I would not 
. advife 
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advife to fet them more than 6 Feet apart ; 

which would be a Means, as I have obferved 

before, of their growing ftrait and tall, unlefs 

indeed we would run the Hazard of tranfplant- 

ing fome of them a fecond Time, and then the 

Diftance between them need not be above 3_ 
Feet, which would yet contribute fo much the 

more to their afpiring and upright Growth, — 
during their juvenile State. They might remain 
in this Manner about 5 or 6 Years, and then it 
would be high Time to draw every other Tree 
to make Room for the reft. The Method . 
which has been ufed for tranfplanting Fir-Trees 
of this Age, and even fome Years beyond it, 
with good Succefs, was invented by the ho- 
nourable Fames “fobnfton of Twickenbam, Efq; 
who about Midfummer tranfplanted fome of 
thefe Zrees above 20 Feet high, in a Prepara- 
tion of Earth and Water, of the Confiftency of 
athin Mud, filling it up with fine Earth, till 
the Root of the Tree was firmly fettled in it. By 
this Means, the Yrees fo planted, had made 
Shoots on their Tops above a Foot long the fol- 
lowing Year, before the others, (which remain- 
ed inthe Nurfery) had even begun to fhoot. 

i have before taken notice.of a new-invented 
Method of tran{planting Trees with Safety, by _ 
Means of a Vegetable Mummy, or Compotitions 
of Pitcb, Bees-Wax, Turpentine, and fach like ; 
and I believe it would be of no fmall Ufe in this 
Cate, efpecially if we were to tranfport Trees 
to any great Diftance.. The anointing the 
| | Roots 
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Roots with fuch Preparations, and efpecially 
thofe Parts where they have been cut or 
- wounded, would keep them from drying, or 
fhrinking up by the Air or Sun, and even con- 
tribute fomewhat to their Growth, For the 
Fir, indeed, I rather recommend the anoint- 
ing the Roots with Yurpentine alone, or elfe 
mixed with Tal/ow, which might eafily be done 
with a Brufh when it was warm; for the Yur- 
pentine I fuppofe cannot fail of giving fome 
Nourifhment to the Jree which naturally pro- 
duces it; and the Fat of Animals is generally 
allowed to aflift Vegetation, as I have before 
obferved, where I recommend the Ufe of Soap, 
to anoint the Roots of Vegetables, to which I 
refer, : 

The Scots-Fir and Pinaffer are what 1 
chiefly would advife to be planted for Ziméer, 
in Sandy and Heathy Ground, as they are both 
able to maintain themfelves in Variety of Sea-- 
fons. I have feen both thefe Kinds yield pro- 
‘fitable Timber for Plank or Boards in 40 Yeats 

from the fetting,.as the People now living have 
affured me, that faw them planted and raifed 
from Seeds. A Gentleman of Devonfhire has 
now many of them growing upon a red Rock, 
where they thrive exceedingly ; fothat the He//s 
in Derbyfhire, and fuch as are rocky like them, 
need not defpair of bearing one Time or other 
this profitable Burden. But leaft 40 Years 
fhould be thought too long ‘Time to wait, 
without receiving any Advantage, let us con- 
fider 
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fider the Ground was before the Plantation good 
for little or nothing ; and in half that Time, 
the Plants which may be drawn out to thin 
the reft will be fit for Scaffolding, or fome o- 
ther Ufes ; and all this while, the growing Trees 
are increafing in their Value, without any Ex- 

pence or Labour, more than the firft Charge, 
But as Heath Ground is the Soil I propofe 
for fuch Plantations, and is for the moft Part 
in Common, it will be difficult to inclofe it, I 
think, however, the beft Method to overcome 
that Difficulty, would be to /ummon the Poor 
of the Parifh, who have chiefly the Right of 
Commoning, and parcel out fuch Land in as 
many Lots as there are Perfons who can juftly 
claim a Right to it; and then the Choice a- 
mong them, of the refpective Parcels of Land, 
to be made by balloting, or elfe let them chufe 
according to their Seniority, or the Length of 
Time that each of them, or their Families, 
have been Inhabitants of the Parifh: By this 
‘Means every one of thefe poor People would 
find Matter of Employment, and become Pof. 
feflors of Land, which they might juftly call 
their own, and thereby have Encouragement to 
cultivate and improve it: Thefe People ftill 
being tributary to the Lord of the Manor, in 
proportion to the Value of fuch Lands as they 
hold, and to be obliged alfo to plant a certain 
Number of fuch Trees for Timber as the Land 
will beft nourifh. It is my Opinion, that many of 
our Poor, which at prefent are troublefome and 
expenfive, 
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_expenfive, may by this Method be rendered 
ufeful to the Publick, and live in a contented 
State, enjoying every Man his own Right, 
without Incroachment from his Neighbours, 
or being fubject, as the Commoners now are, 
to have the Benefit run only into a few Hands, 
while perhaps thofe who have the greateft Right 
have hardly Pafture enough for 6 Sheep, when 
_ others find Subfiftence for 2 or 300. — 

Another Way, which might tend to the Im- 
provement and propagating of Timber, would 
be by obliging every Tenant at the renewing of 
his Leafe, to plant certain Numbers of Trees at 
hisown Expence. Where any confiderable 
Plantation happens to be made, I would advife 
a Stone to be fet up, with an In{cription, deno- 
ting the Year, the Sea/on, and by whom planted, 
that it might be an Inftruction to future Ages 
how long fuch Trees had been growing, to pro- 
duce the Sum they might then be fold for, and 
inform the Succeflor of the Perfon’s Name, who 
fo wifely had the Forefight to provide for him. 

The other Sort of Ground, which next falls 
under my Confideration, is the Chalk, fuch as 
we obferve, for the moft Part, on Salifbury- 
Plain, and the wafte Grounds about New- 
Market; and I much wonder, confidering the 
great Scarcity of Timber and Fire-Wood in 
thofe Countries, that no body has yet began 
any Plantation thereabouts, efpecially finge we 
have fo many Inftances of Hi//s and Lands of 
the fame Kind of Chalk in Berk/hire, Oxford- 


jets,” 
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fhire, Buckinghamfhire, &c. which are covered 
with ttately Jrees, as well for Izmber as Fire= 
Wood. We there find the Beech is natural to 
that Kind of Soil; and in fome Places the Eng- 
life Chefaut thrives pretty well, and the Oa in- 
differently ; but the Wallnut rejoices in that 
Soil, if it has any tolerable Shelter. I would 
recommend therefore to fuch Gentlemen as. 
have Eftates about Salifbury and New-Market, 
to take the Aiv//s and Chalky Grounds of Berk- 
fhire, &c. for their Example, and cultivate 
their Lands, which are of the fame Kind, after 
the fame Manner ; fo that.in Time they. may 
fave the Expence and Trouble which they are 
now at, in fending many Miles for their Purine 
and Timber. | 
The Beech, which isa Lover of this Soil; 
grows much quicker in it than in fome Lands 
which are counted much richer, and is raifed — 
from the Méaf without any Difficulty, carrying 
this Conveniency along with it, that the Seed 
does not come up till the 2d Year ; fo thatup- 
on the firft ploughing of the Ground, we may. 
fow the Beech-maff, and fome Kind of Grain 
at the fame Time, and reap a profitable Crop 
of Corn before the young Beechappears, to bear 
the Expence we have been at in laying up the 
Ground. In 12 or 14. Years we may begin to 
reap fome Advantage from this new. Wood, by’ 
cutting and thinning duch of it asis fit for Pir- 
zug. If we had an too Acres planted in this 
Manner, we might cut about an Sth Part at one 
Time, 
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Time, and atthat Rate havea continued Sup- 
ply from Year to Year; the fir& growing up. 
by that Time we have cut the laft ; and the lait 
renewing itfelfagain by that Time the other 7 
Parcels have had their 2d Cutting. 

The Engh/b Chefnut is likewife a very pro- 
fitable Tree; and though I have already men- 
tioned it in my New Improvements of Planting, 

‘&c. yet I cannot help taking notice of the ex- 
traordinary Bulk that Tree will grow to. Mr. 
Greening, a very ingenious Nurfery Man at 


~ Brentford, tells me, that at the Seat of the 


Lord Ducze Moreton at Tartworthin Gloucefter- 
_fhire, there isnow growing an Englifh Che/nut, 
which he meafured, and found the Girt 51 
Feet about, 6 Feet above Ground. This Tree 
divides itfelf at the Crowz into 3 Limbs, one of 
which he meafured 28 Feet and a half in the 
Girt, 5 Feet above the Crown of the Tree; 
which extraordinary Meafure of the Limd only, 
is almoft equal to the biggeft Oak in England. 
He obferved that the Soil was a foft Clay, fome- 


_ what loomy, and the Situation on the North- 


Weft-Side of a Hill : This Tree, he tells me,was 
-mentioned in a Book Dedicated to King Fobz, 


| and wasthen ftiled the Great or Old Chefnut 


Tree at Tartworth ; fo that it is fuppofed it mutt 
be above a 1000 Years old. Atthe fame Sear, 
neat the Place where this wonderful Tree now 
grows, my Lord Ducze told him he lately cut 
down an E/m, out of whofe Limbs were made 


- 100 Pair of Stocks for Cart-Wheels, and whofe 
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Body was fold for 22 Guineas upon the Spot ; 
from whence we may learn how a loomy Soil 
contributes to the Growth of thefe Kind of 
Trees. Pett i | 

In Marfby Grounds*the Ofer, Alder, and 
Arbeel, turn to good Account; and may every 
one of them be raifed from Cuttings, or Trun- 
cheons fet in the Ground, (as have directed in 
my Book of Gardening ) even tho’ it be covered 

2 or 3 Feet deep with Water; efpecially the 
Ofier and the Alder would in Time, by the mat- 

ting or entangling of their Roots, and continued 

Fall of their Leaves, bring it to folid Ground ; 
but Water in fome Cafes is as profitable as the 

Land itfelf, as 1 thall foon obferve; but firft 
let me advife that where Banks. are necef-. 
fary to keep Land from the overflowing of ad- 
jacent Rivers or Lakes, there is no Way of ma- 
king them fo folid and lafting, as by Backing 
them well with Stakes of Willows, which ftrike 
Root without any. Trouble, and intermix with 
‘one another in fuch a manner, that in a few 

‘Years only they become as one Body. 

I come now to {peak of Fi/b-Ponds, and to. 
mention fome Obfervations concerning the 
‘Number of F7/h, which a certain Quantity of 
Water will maintain. It has been obferved, 
that every Kind.of Fi/h requires a certain Depth 
of Water to maintain icfelf in; the fmaller Sorts 
delighting and thriving in fhallower Waters 
‘than the greater; and thefe /aters are more or 
lefs nourifhing to fome Fi/h, as they pafs thro’ 

| different — 
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different Strata, or Beds of Earth, every Kind 
of Earth giving its Tinéfure to the Waters pai- 
fing thro’ it, or joining with it. The moft 
nourifhing Waters for Carp, are fuch as are 
found in Heathy-Grounds, which are common- 
ly of a Sandy Soil; and ifitis poffible to chufe 
the Situation of a Pond, it iscounted much bet- 
ter to have it near the Bottom of H7//s, that upon 
the Fall of great Rains may wafh down In/eé#s, 
and other nourifhable Matter into it; and if it 
could be contrived, the Water fhould be always 
current thro’ it; where this happens, the fame 
Fund of Water will maintain one third part 
more £7/) than it would do, if it was only a ftilk 
Water. Inthe making of a Pond, we ought to 
contrive, that it may have all Degrees of Depth as 
far as 6 Feet; forif the Pz/h happen to breed in 
it, the young Fry or Spawn muft have fhallow 
Water to live and {wim in; and the Spawn it- 
felf, while it is inthe Egg, would be unfruit- 
ful, was it to lie in deep Water, Again, as 
the young Fi/b grow bigger, they change 

their Station more and more towards the 
Deep, till they become of a fit Size to breed 
and produce others. It is rarely known, 
that in a good breeding Pond the Fi/h_ ever 

‘come to be very large; for the Number of 
them become fo great, that they over-ftock the — 
Water, and are ftraitened for Food. I have 
been told, that where the fhalloweft Part of a 
Pond is about 2 Feet in Water, that neither 
‘Carp, Pike, Tench, or Perch, will breed in ie, 
RK 2 becaufe 
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becaufe it is too deep for the Spawn to hatch, if 
the Fi/h fhould te inclined to lay any; and in 
fuch Places an ingenious * Gentleman obferves 
the Fi/b grow very large, and thrive a-pace, if 
they were at firft rightly proportioned to the 
Quantity of Water, and put inat aright Age. 
An Acre of Water, he tellsme, (ifall the Parts 
of the Pond, one with another, meafure 3 
Feet deep) may well enough bear go Brace of 
Carps, which is about a Rod of Water to each 
Fifo; or elfe, as he obferves, 80 Brace of 
Carps, and 20 Brace of Tench, and fo in Pro- 
portion for every 10 Brace of Carp wanting, he 
allows 20 Brace of Tench. Thefe Fifh, he 
fuppofes, delight to be together ; and remarks, 
that the vi/cous Matter upon the Bodies of the 
Tench is often ferviceable to fuch Carp as have 
by Accident been wounded. It is found by 
Experience, that both thefe Kinds of Fi/h 
thrive much better in old Ponds, than thofe 
that have been newly made ; and he gives this 
Reafon for it, That in a Pond newly cut of 
dug, the Water is not all of one Piece, or par- 
taking of the fame Qualities, which it muft 
have fufficient Time to draw from the Earth, . 
and circulate through, or mix with every Part 
alike of the Water; for he holds itasa Maxim, 


* The late ingenious and honourable Roger North, Efq; of 
Rougham, in Norfolk, hath written a moft excellent Difcour/e of 
Fifh and Fifo-Ponds, printed inthe Year 17133 to which we refer 
‘for the Breeding and Feeding of Fifa, | 


that 
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that Fi/b never thrive which have any Change 
of Water after they are 2 Years old, and there- 
fore always ftocks his Ponds with Store of the 
2d Year. To experience this, he told me, that 
in one Pond he put in atthe fame Time Carps 
of the ‘old, marking thofe of the two laft Age : 
Five Years afterwards he drew the Pond, and 
found that the young F%/h of the 2d Year were 
much larger than any of the others; which 
happened, as I fuppofe, for the fame Reafon 
that young Plants are more eafily tranfplanted, 
and thrive much better, than elder Plants that 
have ftood long enough ina Soil to be natura- 
lized to it; or that People, who have been bred 
up from their Infancy, anda long Time breath- 
ed their native Air, grow fickly upon changing 
it; juft fo does the changing of Fi/b from one 
Water to another alter their Conftitution. It 
is likewife obfervable, that a Plantation of Trees 
too near a Pond is apt to infect the Water with 
its falling Leaves; but, on the other Hand, 
Shelter is neceflary, and ismuch the beft, as it 
confifts of Herbs and Plants, which naturally 
grow in the Waters, fuch as Water-Lillies, 
_ Pond Weeds, and Flags, which feed and afford 


_-agreat Number of In/ects for the Fifh to feed 


upon, and help to guard them from the too 
great Heats of the Sun; but chiefly 1 am told 


 thefe Weeds are ufeful to Pike and Perch, and 


that they are*better fed £7/b, and: much 
larger in fuch Ponds, than where they have 
only a naked Water, The Pike being a 
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Fifh of Prey, will admit of no Fi/h to 
abide with it but the Perch, and that 
only avoids the voracious Appetite of the 
Pike, by Means of the thorny Fzs on its 
Back. Inthefe Ponds however it is a common 
Praétice to fling in a Parcel of Roach for the 
Food of the Yacks; and I knewa Gentleman, 
that thought it worth his while to ftock his 
Pike-Ponds with Frogs for the fame Uke. 
Thefe, as well'as the Carp and Tench, may be 
fed with Blood and Bran mixed together, Rafp- 
ings of Bread, or the Entrails of Fow/ or Sheep ; 
and if they are regularly ufed to be fed in this 
Way, at a conftant Hour and Place of the 
Pond, they willin a fhort Time become un- 
daunted, and feed before us, which is all I 
fhall fay at this Time relating to Pond-Fi/h, 


Ores WN Ge eke. 00 
Of the moft curious Gardens zn Europe, (cfpe- 


ctally in Britain) and what may be learnt par- 
ticularly from them; with fome New Remarks 
and Experiments relating to the Improvement 


of Fruit-Trees and Flowers. 


¥ YESIDES the innocent Diverfion which 
{ ) is found ina Garden, by cultivating many 

ot the greateft Beauties of the Creation, Man- 
kind may gain immediate Advantage in reap- 
ing the Fruzt of his Labours, The Health of 
the Body 1s moreover maintained or encouraged, 
uf 
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3£ we lend our helping Hand towards the propa- 

gating of Vegetables. A gentle Exercife in a 
 Freth Air, where the Mind is engaged with 
Variety of natural Objects, contributes to Con- 
tent; and it is no new Obfervation, _that the 
Trouble of the Mind wears and deftroys theCon- 
fitution even of the moft healthful Body. All 
Kinds of Gardens contribute to Health ; but 
every one is not equally advantageous or profi- 
table. There are Gardens of Grandeur and 
Recreation, fuch as thofe expenfive ones at 
Verfailles, Marli and Trianon, belonging to the 
King of France; and in England, the Royal 
Gardens at Kenfington, and Richmond, The Gar- 
dens at Kenfington have not indeed the Extent of 
thofe which I mention in France, nor had the 
Director of them the Happinefs to make them 
All at one Time, but was content with giving 
now and then a Beauty as Occafion offered, 
The Irregularities which I remember were in 
the Ground, when he took the laft Part of them 
in Hand, have particularly fignalized his Judge- 
ment; fo that we are led to an Imagination of 
the Beauties that would have appeared in them, 
if they had {till been more irregular when he 
- undertook them. 

The Royal Gardens at Hampton-Court, vare 
famous for the Variety of Exotic Plants brought 
from moft Parts of the World, but more efpe- 
cially for the Healthful Condition of them, and — 
exaét Symmetry in the difpofing them in their fe- 
veral Confervatories ; and it is here that we have 

R 4 Examples 
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_ Examples of Orange-Trees bearing Plenty of 
fruit, in as great Perfection as we can defire, 
which furpaffes any at Verfaziles; fo that we 
may judge how much the Skill ofa Dire@or is 
neceffary,to contrive and manage in fuch a Cafe ; 
for tho’ the Trees at Verfailles are extraordinary 
large, and in great Numbers, they were with- 
out Fruit when I was there; fo that I cannot 
enough commend the Ingenuity of our Englifh 
Artif, 

The Verfailles Gardens,as they are of vaft Ex- 
‘tent, and have coft immenfe Sums, it is needlefs 
to deicribe their Particulars ; but in general we 
may fay this of them, that their Order and Con- 
_trivance has been as well poetically ss mathe- 
matically ftudied ; each refpeétive Part has a juft 
Proportion with the Hiftory reprefenred in the 
Statues and Water which it contains ; fo tha! we 
never obferve toomany, or too few Statues, or 
more or lefs Water than the Imagination can 
expect ; and fo near Nature is the artful Con- 
trivance of thefe Gardens, that we are led with 
Expectation and Defire throughout the whole; 
but we mut ftill obferve, that in this Wonder 
of a Garden there is neither Grafi-work nor 
Gravel, nor the beautiful Ornament of variega- 
ted Hollies, which is the Glory of Englifh 
Gardens, 

Was I to give a particular Defcription of our 
Einglifis Gardens for Pleafare, which the Curi- 
- Gus, among our Nobility and Gentry, have 
brought to Order; a large Volume would not 

awe | contain 
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contain it, Some are happy in their Situation 
for Cafcades and fet d’eaux; others have their 
Beauties in agreeable Profpects ; and fo likewife 
was I to defcribe particularly the Gardens in 
France, we fhould find them abound in natu- 
ral Beauties, and only wanting of thofe Orna- 
ments in which we exceed moft other Parts of 
Europe, viz, Grafs, Gravel, and Variety of 
hardy Ever-Greens. Again, the Gardens in 
Holland have very different Appearances and 
Modes from thofe in England and France ; the 
Holland Gardens are not indeed without Water, 
but it is commonly fuch as is of no Ufe either 
for Water-works, or common Service to the 
Plants; for the Country is level, and the Canal 
Water commonly falt or brackifh, fo that I 
have often feen Boat-Loads of frefh Water 
brought from a great Diftance; but the Canals 
which encompafs and bound the Gardens have 
a very good Effect, being affifted with the Or- 
naments of China, and gilt Pots and Vatfes, 
with Statues, and Arbours or Cabinets of Lattice 
Work, which together afford an agreeable Prof- 
pect; but Holland, no more than Freuce, pof- 
feffes the Beauties of fine Grafi-Turf, or Gra- 
vel, or the Ornament of our Engli/h Ever- 
greens; nor indeed is the Soil fo natural to moft 
Herbs of the Kitchen-Garden, as it is generally 
in England; which one may eafily obierve, by 
comparing the Produce of one with the other ;_ 
but for bulbousRoots, we find it to produce Won- 
ders, which has given me Occafion to conflder 

: the 
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the Nature of that Earth more particularly: It: 
is compofled of fine Sea Sand, with a Mixture 
of Turf or Peat-Earth, which feems to be two 
Thirds of the former, and ove of the latter ; and 
the Benefit of this Kind of Soil in propagating 
Bulbous Roofs, has made the Hollanders famous, 
efpecially in Tulips. | 

[have lately obferved, that our Heath-Ground, 
which is moftlike the Holland Soil, yields very 
good Saffron, and even produces a better Crop 
than the Chalky Soil about Saffron-Walden. Up- 
on the latter, an Acre of Ground, in its full 
Strength, brings about 12 Pounds of Saffron in 
a Seafon; but the Saffron Roots in the Heath 
Ground bring more Flowers, about one 6th 
Part. It is to be noted, that all the Saffron 
Grounds are {ubje&t to be deftroyed by Hares, 
and therefore are inclofed with Hurdles: And 
again, the /écond or third Years of planting 
thole Roots give the greateft Crops; for they 
muft be feparated or tranfplanted after the third 
Year's bearing, or elfe they produce little. But 
to proceed. Sad 

The profitable Gardens are of three Kinds; 
juft, thofe cultivated for Kitchen Ufes ; fecondly, 
the Nurfertes for Improvement of Timber, 
Fruit, &c. and thofe which are difpofed for the 
Ule of Phyfick, and are the Seminaries and 
Nurferies of Exotic Plants. 

The jirfi, which are Kitchen Gardens, and 
exceed all the other Gardens in Europe for 
wholfome Produce, and Variety of Herbs, are 

thofe 
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thofe at the Neat-Hou/es near Tothill-Frelds, 
Weftminfter, which abound in Sallads, early 
Cucumers, Colliflowers, Melons, Winter Afpa- 
ragus, and almoft every Herb fitting the Ta- 
ble; and I think there is no where fo good a 
School for a Kitchen Garden as this Place ; 
tho’ Batter/ea affords the largeft natural A/- 
paragus, and the earlieft Cabsages. Again, the 
Gardens about Hammer/mith are as famous for 
Strawberries, Rafberries, Currants, Goofberrtes, 
and fuch like; and if early Prat is our De- 
fire, North-End, near the fame Place, affords 
us Cherries, Abricots, and Curiofities of thofe 
Kinds, fome Months before the natural Seafon. 
~ I could mention feveral particular Gardens a- 
bout London, where I have found an Excellen- 
cy in the Gardeners belonging to them ; but 
as there are Accidents which happen every Day, 
that may occafion the Removal of the Artifts 
from thofe Places, it will be of little Ufe to 
name them. | 
The French, in their Kitchen-Gardens, pro- 

pavate Mufbrooms in large Quantities ; and, 
indeed, about Paris, the Gardens are chiefly 
employed in this Way, fo that the Markets 
‘are plentifully ftored with them at all Seafons 
of the Year; and I have often wondered, that 
none of our Englifh Gardeners have yet taken’ 
up that Bufiness, confidering the Profit which 
would accrue to them from fuch an Under- 
taking: If they are ftill without Knowledge of 
the Method of raifing them, they may be in- 

ftructed 
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itructed how, in our 2d Chapter. The other. 
french Kitchen Gardens, contain little more: 
than Herés for Soup and Sallads, almoft like. 
thofe in Holland. ; 

The next Degree of Gardens for Profit, are 
the Nurferies of Fore/f-Timber and Fruit-Trees 5 
the chief of the firft Sort are thofe about I fle- 
worth, Twickenbam, and Brentford, which a- 
bound in thofe neceflary and ufeful Commodi- 
tes ; at which Places are annually raifed, vatt 
_ Numbers of every Kind of Tree which is pro- 
per for the Improvement of Land. Nor are 
the Gardeners of this Nation lefs curious in 
cultivating of Fruit-Trees; fo that I efteem 
the ColleGtions we have now in England, to 
exceed all the Nurferies in Europe, for profit 
able and ufeful Varieties. 

We have alfo cultivated in Efpalier the 
Bruffels Abricots which affords a profitable 
Crop ; but yet, in the moft perfect. Gardens 
which I have obferved in England, 1 am far- 
pried that I have not found any Variety of 
figs, exceeding the old Set of the Blye Fig, 
the Karly White, the Long White, and one o- 
ther Kind. But in France, we meet with at 
leait So Sorts of Figs, which afford as much 
Variety to the Tafte, as the Peaches or Pears 
We have upon our Lifts. There is one Obfer- 
vation I cannot omit in this Place, relating to 
the different Kinds of Fruit, which at prefent — 
croud the Nurferies: Were we to take all the 
Sorts we have Names for, we fhould defpife 

| | the 
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the greater Part; and, I believe, from what I 
-have obferved abroad, that there are no better 
Fruits than we have among us, becaufe I find 
little Difference between the Lifts of our Nur- 
~ feries, and the French Lifts that are fent over 
every Year from Orleans. For my own Part, 
1 have remarked, that in Devonfhire, Here. 
fordfbire, and fome other Parts of England, the 
Seedling Plants, raifed from the Kernels of 
Pears, Apples, &c. continually afford Varieties 
of Fruit, very different from what we gather 
from thofe Plants we had the Seed from. My 
curious Friend, Samuel Reynardfon, Efg; of 
Hillingdon, near Uxbridge, has likewife raifed 
feveral new Kinds of Peaches and Grapes from 
the Stones or Kernels; {o that I fee little Ne- 
ceflity for feeking out Varieties of Fruzts in — 
foreign Countries. 
The ¢hird Sort of profitable Garden is the : 
Phyfic Garden; where, befides the Collection 
of Herbs ufed in Medicine, we commonly find 
fome Variety of fuch Exotic Rarities from the 
hotter Climates, as afford the Curious fufficient 
- Matter of Admiration. The completeft Gar- 
_den of this Kind, I have yet feen, is that at 
Amfterdam; which, altho’, it 1s not of great 
Extent, yet it affords the greateft Choice of 
 yaluable Herbs and Plants, agreeable to its De- 
fign, of any Garden in Europe. The Method 
of it is the Claffing of P/ants in feveral Beds 
appointed for that Purpofe; upon which the 
famous Profeffors, Drs. Comellin and Ruy/h, 
| read 
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read to the Citizens twice every Week; the 
Jrft, upon thofe which are Exotic, and the 
latter on the Domeffic. The Governors of this 
Garden are the Chiefs of the City, who take 
Delight in making it a Nurfery of fuch Plants, 
as the Trade of their Country will give them 
Leave to tranfport from the Ef to the Wef 
Indies. An Inftance of which is, that in the 
Year 1714, when I was there, they raifed a 
confiderable Number of Coffee Irees from Seeds, 
which ripened at Amfferdam upon two Plants, 
that they firft fent- from Africa to Batavia, 
and from thence to Holland; from whence they 
tranfported them to Surinam and Curafau, 
fuppofing they might one Day bring forth pro- 
fitable Crops that would yield Advantage to 
their Country ; for thefe Places are {0 fituate, 
that the Voyage to them is not a Fourth of 
that to the Eaff-Indies, or a Third to the _A- 
Jrican Coaft, where Coffee grows: And, if ever 
the Durch thould lofe the Eaftern Coffee Trade, 
or their Haff Indian Plantations, I expect that 
Drug will be chiefly brought to us from the 
Weft- Indies, where the Hollanders have planted 
it. It is to the Amfterdam Phyfic Garden I 
owe the greateft Part of that Collection of Cu- 
riofities which I once gloried in; and to judge 
from what Gardens I have feen in Europe of 
this Order, I muft do the Amferdam Garden 
the Juftice to own, that it exceeds all others in 
Variety of curious and ufeful Plants, from 
every Quarter of the World. 

The 
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The next to this, is the Roya/ Garden at 
Paris, where we may obferve the Medicinal 
Plants ranged in exact Order, by the learned 
Dr. Antonine de Fuffieu, the King’s Profeflor 
of Botany. We find there likewife a fine Col- 
leGtion of Exotic Curiofities difpofed after a re- 
eular Manner, and managed with excellent 
Skill; from whence I drew feveral Plants that 

had not been feen before in England. 

_. The Phyfic Garden at Leyden is what we 
may admire for its good Order, and Variety of 
Foreign Plants, under the Direction of the late 
celebrated Dr. Boerhaave. Icis here 1 have found 
the greateft Quantity of that extraordinary Fe/- 
famine of Arabia, whofe Flowers excel all o- 
thers in their Odour. 

Among the Foreign Phyfick Gardens, I 
might yet mention that at Pi/a in Italy, and 
the Gardens at Florence belonging to the Grand 
Duke of Tufcany; from whence, by his Royal 
-Highnefs’s Direction, I have received valuable 
Prefents of choice Plants, rarely tobe found in 
other European Gardens. 

Our own regular Phyfic Gardens are not 
above f¢breein Number; the beft of which is 
_ that at Chelfea, belonging to the Company of 
Apothecaries; where we may obferve a great 
Variety of fuch Plants as are ufeful and enter- 
taining tothe Curious, as well Exotzcs as Do- 
mefticks. The fecond isthe Phyfic Garden at 
Oxford, improved through the Skill of the late 
learned Profeflor Mr. ‘facob Bobart, who had 

the 
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the Management of it, The ¢hird isthe Phy-. 
fic Garden at E:dinburgh, which, according to! 
the Account I have of it, is valuable for a good| 
ColleGtion of ufeful Plants in Medicine; but I 
doubt the Climate of that Country is hardly ge-. 
nerous enough to encourage the Growth of 
fuch Plants asare Natives of the warmer Parts: 
of the World. 

To thefe we may add the curious Gardens of 
particular Perfons, which are famous for their: 
Varieties of valuable Plants ; the chief of which 
in’ England are thofe at Badminton, whofe Ra-~ 
rities were collected by that incomparable Lady 
the Dutchefs of Beaufort. The Gardens be- 
longing to Samuel Reynardfin, Efq; at Hil- 
lendon, near Uxbridge; and the ColleGtion at 
Mitcham, railed by Mr. Du Bois; and at 
Cheame in Surrey, by the Care and Skill of that 
excellent Florift the late reverend Lumley Lloyd, 
D. D. with which we mutt alfo mention that 
numerous Collection made by the ingenious 
Mr. Fairchild at Hoxton, fuperior to any I 
have yet named, both at Home and Abroad. 

Thefe are the chief of our Engli/h Gardens 
. for Curiofity ; not to mention my own Collec- 
tion, which, with more than ten Years Pains 
and Expence, I gottogether, and is enough to 
-fapport the Spirit of Botany; and to thefe e- 
very Lover of that Science ought to addrefs 
himflf, for his Satisfa@tion in the Knowledge 
of Plants. 
But 
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But to make good the Title of this Chapter, 
Tcome now to fpeak of Fruit-Trees; and the 
firft of allthe Orange, which is now fo much 
improved in its Culture, that it is poffible to 
have a grafted Tree or Plant of this Kind in 5 
or 6 Months, from: the Seed or Kerne/. I have 
obferved, that the Seed of a Lemon will pro- 
duce 2 Plant much more vigorous than that of 
an Orange, in the fame Space of Time; and 
therefore, fome nice Perfons ufe Lemon Stocks 
rather than Oranges; but not more than 4. 
Months from the Kerne/, ‘ cut the tender 
“© Stems of thefe horizontally, about half an 
“ Inch above the Har-Leaves, and flit it down 
« about half an Inch as in the Figure; and 
‘‘ that your Defign may be agreeable to the 
<¢ Laws of Nature, prepare Cyons of good 
“ bearing Zrees, which are then tender in 
<¢ Shoot, and conformable to the Strength and 
«« Age of the Stock, fo as to anfwer the Big- 
“«* nefsof it; and pruning the lower End Wedge- 
“ wife, fix it in the prepared Stock, and tie it 
« with Worfted, which takeslittl Room, and 
* is fubfervient to Variety of Weather, by 
 ftretching or fhrinking as the Air alters its 
«© Property ; over this Binding, put a fmall 
“ Quantity of grafling Wax, and in a few 
« Days the Stock and Cyon are joined, and be- 
<< come as much one Body as'other Grafs and 
© Cyons wilkdoin 2 Months.” As this will co 
in Orange-Trees, 1 doubt not but every other 
Kind of Fruit may be as eafily propagated, and 
S | then 
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then we fhould enjoy this Satisfaétion, that 
where a Bud or Graff, inthe common Cafe, is 
hard to be got, we could anfwer our End as 
well by a tender growing Shoot. But the Ex- 
cellency of this Difcovery feems to open a new 
Field of Knowledge, which may be greatly. 
cultivated. . | ey 
I fhall next enquire into the common Com- 
plaint of thofe Gentlemen, who wait with Im- 
| patience for the bearing of the Fruit-Trees they 
have planted ; and for that Reafon I have con-— 
trived a Method, which J think will be fatif- 
faétory tothem ; and whereby there is not any 
Month in the Year, in which they may not 
plant their Gardens, but efpecially their Walls, 
with any Fruits they defire ; by which Means 
they will not only gain 2 or 3 Year’s Time, but 
may even bring their Zrees into their Gardens 
with Fruit upon them, and fo be fatisfied they 
poffefs the Varieties they defire. 

Todo this, I would advife them to provide 
' alarge Number of Boxes, whofe Frame and 
Sides may be taken to Pieces at Pleafure, each 
of thefe Boxes to meafure 18 Inches over, and 
as many in Depth; in thefe let a Set of Fruzt- 
Trees be planted, of the beft Kinds, and 
trained up in the fame that we ufe to thofe 
Trees which are planted againft Walls, giving 
them their regular Pruning from Time to 
Time, .and directing their Branches and Twigs 
in the Pofture they ought to lie upon E/paliers 
made of Arbor-poles: When thefe Trees are 

brought 
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brought to dear, we may tranfport them toany 
Diftance wich their Cafes, without injuring 
them; and be it what Seafon it will, they may 
be fet into the Ground at once, with their 
whole Clump of Earth, and without receiving 
-any Injury. In this Operation, Care muft be 
ufed in taking off the Cafes, that the Clump of, 
Earth is not cracked or broken, left the Air 
get in; the Bottom-Board therefore muft be 
interred with the Tree, and the remaining Parts — 
of the Cafes may ferve again. 

To conclude, I recommend the raifing of all 
Sorts of Flowers from Seeds; and, I think, 
there can be no greater Motive to encourage our 
Gardeners to this Undertaking, than directing 
them to Dr. Lisya’s of Cheame, Mr. Dunklyn’s 
at Clapham, Mr. Hunt’s at Putney, and Mr, 
Fairchila’s, where they may obferve wonderful 
Collections of Flowers, viz. Ranunculus, Bul- 
bous Iris, &c. lately raifed from Seminaries dif 
creetly made by thofe Artifts. | 


Explanation of the Plates relating to this Chap, 

Pig, I, 4 Cyon cut from a tender Shoot of the 
_ Orange-Tree, which is the youngeft Sprout that 
could be cut from thence. 

Fig. I. young Lemon Plant in its 1fGrowth, 
when the Ear-Leaves are upon if, agreeable to 
the “age, Strength, and Bignefi of the Graff. 

Fig. II. 4 Fruit-Tree planted in a Cale, 
_ and trained up in Efpalier, fo that it may be plan- 
ted againft a Wall at any Season, even in Flower 

| o 2 or 
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or Fruit, on the Situation we defire, without in- 
- juring the Tree; defigned for the Advantage of 
fuch as cannot plant their Gardens at their own 
Time. In this Figure the Cafe is fo contrived, 
that it may upon this Occafion be taken to pieces, 
and returned to the Place it came from, without 
doing Hurt to the Plant. 


CH A Ps aval. 


Of Vinuss the deft Method of Pruning them ; 
with fome proper Hints for fuch as delight 31 
raifing forward FRUITS. 


HE Opportunities I have lately had of 
making Obfervations on the Manage- 
ment of Vines in France, give me Occafion to 
mention fome Improvements which are plea- 
{ant and profitable, and may greatly forward the 

' Ripening of that delicious Fruit in England, 

It isobfervable, that every 1 ineyard in Franee 
chiefly depends on the, Fruit produced by a- 
nual Layers; for the Fruits they bear are much 
larger, and ripeearlier, than what we find grow-. 
ing upon the Old Stocks, whofe oreateft Ufe is to 
yield Branches for the Layers of another Year. 
This leads us to judge of the Method of manag- 
ing our Wall Vines, and direéts us to preferve the 
young Wood for the fake of large and good — 
Fruit. It is therefore improper to build an high 
Wall for Vines, becaufe all O/d Wood thould be 
taken away, and the moft vigorous of be iin 

left 
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left at due Lengths for a Crop; and in this 
Cafe we muft have regard to the Subftance of 
the Wood we preferve: A Branch, for Ex- 
ample, whofe Diameter is about 4 an Inch, 
may be left a Yard long; a- Branch of one 
3d of an Inch in Thicknefs, about two Foot ; - 
and {0 in Proportion; and at the fame Time, 
in convenient Places, 2 ot 3 Buds muft be kept 
to fupply Branches for the following Yeat. 

I have likewife farther confidered the Me- 
thod of Raifing Vines; and among many Ex- 
periments I made, I found one, which, I 
think, will be of extraordinary Ufe, by giving 
us that Satisfaction which we have long want- 
ed, of planting Sets, or Cuttings of Vines, all 
the Summer Seafon ; fo that where we are fure 
of a Grape we like, we may at any Time 
propagate as many of that Sort as we pleafe. 

In May, which is the Month when thofe 
Gardeners who have pruned unskilfully, are 
obliged to difmember their Vines of the croud- 
ing Branches, then beginning to bud out, we 
may plant every Shoot they pull off with the 
fame Succefs that we are ufed to make Nurfe- 
ties of them in November, December, or any 
of the Winter Months. In this Pra€tice we 
mu{t cover the Part that is to be interred with 
common foft Soap; and from a Shoot thus 
managed, we are fure of a {trong Plant before 
the colder Seafons reach us, as I have experi- 
enced, By this Method we learn two Things ; 
firft, that Soap is of excellent Ufe to the Im- 

8 3 provement 
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provement of the Growth of Vines; and, fe-— 
condly, that we may gain a Year by this new 
Difcovery: And from the whole I gather thus 
much, that Soap is the beft Manure for Vines 
in general, ) , 

I next come to defcribe thofe Methods now | 
in Ufe for producing of forward Fruits, by 
Means of artificial Heats; fuch as Coal or 
Wood-Fires, ot Horfe-litter. The firft is by 
building Ovens at certain Diftances at the Back 
of the Walls, and keeping them continually 
warm, from Fanuary, till the Sun’s Power is 
fuflicient of itfelf to maintain the Growth of 
the Plants fixed againft fuch Walls, as‘ it is 
now practifed at his Grace the Duke of Rut- 
land’s, at Belvoir-Cafile, whereby the latetft 


_. Kinds of Grapes are commonly ripened about 


Fuly, or Auguf; but in this Method we mutt 
likewife take Notice, that during the cold Sea-- 
fon, when thefe Fruits are forced to fhoot un- 
feafonably, the Plants muft be covered with — 
Glaffes, to prevent the Injuries they might re- 

ceive from Frofts, ) | 
But the New Method to force Cherries, A- 
bricots, and fome other Kinds of Fruzt, I take 
to be much the cheaper Way ; which is, by 
building a Pale 5 or 6 Foot high, compofed 
of Inch-Deal-Boards clofely jointed, on the 
South of which nail up your Jrees; and about 
December lay a Coat of Horfe-Dung to the 
Back, about 3 Foot thick at the Bag, floping, 
to about a Foot and 3-at the Top, which for 
| , about 
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about 6 Weeks {trikes a Warmth thro’ the 
Boards, fo agreeable to Vegetation, that the 
Plants bloffom and difpofe themfelves to bear 
Fruit in great Abundance. Here I mutt ob- 
ferve, that when the Weather is moderate, 
you muft give them what Air you can, by pro- 
perly opening the Glaffes which ftand before 
them ; and when the Litter at the Back of the 
Pale has loft its Heat, renew it from Time to 
Time, till the Seafon becomes natural to the 
Growth of Trees. 3 
Having now given my Readers what I at 
firft propofed, viz. 4 Philofophical Account of 
fome Works of Nature, in the Mineral, Vege- 
table, and Animal Parts of the Creation, in as 
many Inftances as Time would admit for the 
neceflary Experiments, &c. I am next to in- 
form them, that if this Attempt prove fatis- 
‘factory, a Scheme may be carried on fo ufeful 
to Mankind, as, by Degrees, may form a Ge- 
neral and Compleat Body of Expertmental-Na- 
tural-P bilofophy. 
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SECOND Peiri.d.J Oe 


Obfervations on the Fiza and Louse ; 


By the late ingenious Dr. Hooxr, 
FR. S. 


GER HE Strength and Beauty of the firft 
Tse of thefe Creatures, the Flea, had it 
coe no other Relation at ail to Man, 
~ would deferve a Defcription. 

For its Strength, the Microfcope is able to 
make no greater Difcoveries of it than the na- 
ked Eye; but only the curious Contrivance of 
its Legs and Joints, for the exerting that 
Strength, is very plainly manifefted, fuch as 
no other Creature, I have yet obferved, has any 
Thing like it; for the Joints of it are fo adapt- 
ed, that he can, as it were, fold them fhort 
one within another, and faddenly ftretch, or 
fpring them out to their whole Length; that 
is, of the Fore-Legs, the Part A of Plate X XIX. 
lies within B, and B within C parallel to, or 
Side by Side each other; but the Parts of the 
two next, lie quite contrary; that is, D with- 
out E, and E without #, Bit parallel alfo ; 
but the Parts of the hinder Legs G, H and f, 
bend one within another, like the Parts of a 
double- 
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double-jointed Rule, or like the Foot, Leg, and 
Thigh ofa Man. Thefe fix Legs he clitches up 
all together, and when he leaps, fprings theny 
all out, and thereby exerts his whole Strength at 
once. 

But, as for the Beauty of it, the Microfcope: 
manifefts it to be all over adorned with a cu-. 
rious polifhed Suit of fable Armour, neatly joint. 
ed, and befet with Multitudes of fharp Pins, 
fhaped almoft like Porcupines Quills, or bright: 
conical Steel-Bodkins ; the Head is on either: 
Side beautified with a quick and round black 
Eye, K, behind each of which alfo appears a 
fmall Cavity, L, in which he feems to move 
to and fro a certain thin Film befet. with many 
{mall tranfparent Hairs, which probably may 
be his Ears; in the Forepart of his Head, be- 
tween the two Fore-Legs, he has two {mall long 
jointed Feelers, or rather Smellers, M M, which 


- have four Joints, and are hairy, like thofe of 


feveral other Creatures ; between thefe, it has 
a {mall Probofcis, or Probe, N N O, that feems 
to confift of a Tube, N N, anda Tongue or 
Sucker, O, which I have perceived him to flip 
in and out, Befides thefe, it has two Chaps 
or Biters, P P,. which are fomewhat like thofe 
of an Ant, but I could not perceive them 
toothed ; thefe were fhaped very like the Blades 
of a Pair of round-topped Sciffars, and. were 
opened and fhut juft after the fame Manner; 
with thefe Inftruments does this little bufy 
Creature bite and pierce the Skin, and fuck out 

ot the 
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the Blood of Animals, leaving the Skin infla- 
med with a fmall round red Spot. Thefe Parts 
are very difficult to be difcovered ; becaufe, for 
the moft Part, they lie covered between the 
Fore-Legs, There are many other Particulars, 
which, being more obvious, and affording no 
great Matter of Information, I fhall pafs by, 
and refer the Reader to the Figure, 


Of the Louse, 


| ‘HIS is a Creature fo officious, that it 
will be known to every one at one Time 

or other; fo bufy, and foimpudent, that it will 
be intruding itfelf in every one’s Company ; and 
fo proud and afpiring withal, that it fears not 
to trample on the beft, and affects nothing fo 
much as a Crown; feeds and lives very high, 
and that makes it-fo faucy, as to pull any one 
by the Ears that comes in his Way, and will 
never be quiet till it has drawn Blood: It is 
troubled at nothing fo much as at a Man that 
fcratches his Head, as knowing that Man is. 
_ plotting and contriving fome Mifchief againit 
it, and that makes it oftentimes fculk into fome 
meaner and lower Place, and run behind a 
~Man’s Back, tho’ it go very much againft the 
‘Hair; which il Conditions of it having made 
it better known than trufted, would exempt 
me from making any further Defcription of it, 
did not my faithful Mercury, my Microfcope, 
bring me other Information of it. For it has 
difcovered 
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. difcovered to me, by Means of a very brigl, 
Light caft on it, that it is a Creature of a ve 
ry odd Shape. It has a Head thaped like the 
exprefled in the Plate marked with A 
which feems almoft conical, but is a little flat 
ted on the upper and under Sides; at the bj : 
ge{t Part of which, on either Side behind t 
Head (as it were, being the Place where oth 
Creatures Ears ftand) are placed its two blac’ 
fhining goggle Eyes, B B, looking backward: 
and fenced round with feveral {mall Ci42 o 
Hairs that encompafs it, fo that it feems th; 
Creature has no very good Forefight: It do 
not jeem to have any Eye-Lids; and, there 
fore, perhaps its Eyes were fo placed, that i 
night the better cleanfe them with its Fore: 
Legs; and, perhaps, this may be the Reafon 
why they fo much avoid and run from the 
Light behind them; for being made to live ip 
the fhady and dark Receffes of the Hair; anc 
ghence, probably, their Eyes having a grea: 
Aperture, the open and clear Light, e{pecially 
that of the Sun, mutt needs very much offenc 
them. To fecure thefe Eyes from receiving any 
_ Eojury from the Hairs through which it paffes: 
it has two Horns that grow before it, in th 
Place where one would have thought the Eyes 
thould be ; each of thefe, C C, hath four Joints, 
which are fringed, as it were, with fmall Bri- 
ftles, from which to the T ip of its Snout, D,, 
the Head feems very round and tapering, end— 
ing ina very tharp Nofe, D, which feems to 
have: 
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have a fall Hole, and to be the Paffage thro” . 
which he fucks the Blood. Now, whereas, 
if it be placed on its Back, with its Belly up-- 
wards, as it is in the Plate, it feems in feveral 
Pofitions to have a Refemblance of Chaps, or 
Jaws, as is reprefented in the Plate by EE, | 


yet in other Poftures thofe dark Strokes difap- 


pear; and having kept feveral of them in a 
Box for two or three Days, fo that for all that 
Time they had nothing to feed on, I found, 


upon letting one creep on my Hand, it imme- 


diately fell to fucking, and did neither feem 
to thruft its Nofe very deep into the Skin, or 
open any Kind of Mouth, but I could plainly 
perceive a {mall Current of Blood, which came 
directly from its Snout, and paft into its Belly ; 
and about A, there feemed a Contrivance, fome- 
what refembling a Pump, Pair of Bellows, or 
Heart ; for by a fwift Syfole and Dzajiole the 
Blood feemed drawn from the Nofe, and for- 
ced into the Body. It did not feem at all, 
though I viewed it a good while.as it was fuck- 


‘ing, to thruft more of its Nofe into the Skia 
than the very Snout D, nor did it caufe the 
~leaft difcernible Pain, and yet the Blood feem- 
ed to runthrough its Head very quick and free- 


ly, fo that it feems there is no Part of the Skin 
but the Blood is.difperfed into; nay, even into 


the Cuticyla ; for-had it thruft its whole Nofe 


in from D to C C, it would not have amount- 


ed to the fuppofed Thicknefs of that Tegument, 


the Length of the Nofe being not more than 


a three 
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a three hundredth Part ofan Inch. It has fii 
Legs, covered with a very tranfparent Shel! 
and jointed exactly like a Crab’s, or Lobfter’s: 
each Leg is divided into fix Parts by theft 
Joints, and thofe have here and there fevera 
{mall Hairs; and at the End of each Leg ii 
has two Claws, very properly adapted for it; 
peculiar Ufe, being thereby enabled to wall! 
very fecurely both on the Skin and Hair: And! 
indeed, this Contrivance of the Feet is very 
curious, and could not be made more commo. 
dioufly and compendioufly, for performing 
both thefe requifite Motions, of walking and 
climbing up the Hair ofa Man’s Head, than it 
is ; for by having the lefler Claw (a) fet fo much 
fhort of the bigger (b) when it walks on the 
Skin the fhorter touches not, and then the Feet; 
are the fame with thofe of a Mite, and feverall 
other fmall Infects ; but by Means of the fmall! 
Joints of the longer Claw it can bend it round,, 
and fo with both Claws take hold ofa Hair 
in the Manner reprefented in the Plate, the: 
long tranfparent Cylinder, F F F, being a Man’s) 
Hair held by it. 

The Thorax feemed cafed with another Kind 
of Subftance than the Belly ; namely, with a 
thin tranfparent horny Subftance, which upon 
the Fafting of the Creature did not grow flac- 
cid; through this I could plainly fee the Blood, 
fucked from my Hand, to be varioufly diftri- 
buted, and moved to and fro; and abour G 
there feemed a pretty big white Subftance, which 

feemed 
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feemed to be moved within its Thorax; be- 
fides, there appeared very many {mall Milk- 
white Veffels, which croft over the Breaft be- 
tween the Legs, out of which, on either Side, 
were many fmall Branchings ; thefe feemed to 
be the Veins and Arteries, for that which is 
analogous to Blood in all Infects is Milk- 

white. is 
_ The Belly is covered with a tranfparent Sub- 
ftance likewife, but more refembling a Skin 
than a Shell; for it is grained all over the Bel- 
ly juft like the Skin in the Palms of a Man’s 
Hand, and when the Belly is empty, grows 
very flaccid and wrinkled; at the upper End 
of this is placed the Stomach, H H, and per- 
haps alfo the white Spot, II; may be the Liver 
or Pancreas, which, by the periftaltick Mo- 
tion of the Guts, is a little moved to and fro, 
not with a Syftole and Diaftole, but rather 
with a thronging or juftling Motion. View- 
ing one of thefe Creatures, after it had fafted 
two Days, all the hinder Part was lank and 
flaccid, and the white Spot, II, hardly moved, 
moift of the white Branches difappeared, and 
mott alfo of the Rednefs or fucked Blood in 
the Guts, the Periftaltick Motion of which was 
fearce difcernible ; but upon the fuffering it to 
fuck, it prefently filled the Skin of the Belly, 
and of the fix fcolloped Embof{ments on either 
Side, as full as it could be ftuffed ; the Stomach 
and Guts were as full as they could hold; the 
Periftaltick Motion of the Guts grew quick, | 
and 
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and the juftling Motion of II accordingly; 
Multitudes of Milk-white Veffels feemed quick-. 
ly filled, and turgid, which were perhaps the: 
Veins and Arteries, and the Creature was fo: 


oF ereedy, that though it could not contain moreé,, 


yet it continued fucking as faft as ever, and ag 
faft emptying itfelf behind: The Digeftion off 
this Creature muft needs be very quick, for 
though I perceived the Blood thicker and black— 
_er when fucked, yet, when in the Guts, it was 
of a very lovely ruby Colour, and that Part off 
it, which was digefted into the Veins, feemed 
white ; whence it appears, that a further 
Digeftion of Blood may make it Milk, - at 
leaft of a refembling Colour: What elfe is ob- 
fervable in the Figure of this Creature, may, 
be feen in the Plate, 

As thefe Vermin are natural to the Bodies of 
the human Species, fo likewife, moft Birds of 
different Kinds, fomeé Sorts of Fifh, and many 
Kinds of Quadrupedes have their particular 
Sorts of Fleas, and Lice, proper and peculias 
to themfelves, and manifeftly differing from 
each other. Seignior Redz having delineated 
fome of thefe, Ithink it will not be foreign te 
the Subjeét,. to relate the Difcoveries (he tells 
us) he made, by the Advantage of a great many 
Experiments. | 

In the Hawk, (fays he) I have obferved 3 
diftiné& Sorts of Fleas, and as many in the 
Turkey Hen; in the Wild-duck four; in the 
Swan, Wild-goofe, Keftrel, and Plover, two: 

Yet 
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Yet it muft be allowed that there is a Sort of 
‘Birds that have either the fame Sorts of Fleas, 
or fome that are very likethem. The Golden 
Eagle, and the Bird by the Italians called Vac- 
caio from its keeping Company with Cows, as 
well as the Keftrel, have very large Ones: 
Whichlaft named Bird hath alfo another Sort 
of Fleas, no ways differing in Shape from 
thofe of the Raven, but of another Colour; 
and the Raven others, very like the leffer 
Sort of Lice found upon the Egret. Some 
of the Buftard’s Fleas, if viewed at a Di- 
_ ftance, very much refemble thofe found upon 
the Egret. On the Wood-pecker and Chaf- 
finch, I have feen Fleas refembling thofe of the 
Starling, and on the Wild-duck of the larger 
Kind, much the fame Sort of Fleas with thofe 
ef the Wild-goofe. Inthe Feathers of a Crane 
are to be found Nefts of white Lice, marked, 
as it were, with Arabick or Algebraick Charac- 
ters. Farther, itis remarkable, that the Big- 
nefs of each Bird’s Fleas bears no adequate Pro- 
portion to the Bignefs of the Birds they are 
found upon; but amongft the larger Kind of 
Birds may be found a leffer and larger Sort of 
Fleas ofa different Kind; and I remember that 
_T have feen Fleas upon a Black-bird as large as 
thofe found upon a Swan. 

If you view Fleas when upon their Feet, 
there is not the leaft Appearance of a Mouth to 
he difcovered ; but if you turn them upon their 
Backs, you may difcern the Situation of their 
_ Mouth placed on the under Side of the Pro- 

| 3 zy bo{cis 
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bofcis or Trunk, in the Form of a Pair off 
Pinchers, much refembling that of the Wood-. 
loufe. In a Word, there is fucha wonderful! 
Variety of Fleas of diftin Sorts, fo ftrangely: 
different one from another, that I thought it: 
much better to exhibit them drawn upon Cop-. 
per-Plates, than to give the Reader a long and| 
tedious Defcription of them. As to their Co-. 
lour, itis generally the fame, or very near that: 
of the Feathers of the Birds on which they are: 
found. It is true, I am of Opinion (which: 
Experience countenanceth) that Fleas when 
they are firft bred out of Nits are white ; but as: 
they grow bigger, by Degrees affume other: 
Colours, yet fo that preferving the 'Tranfpa-. 
rency of their Bodies, by the Help of a Mi-. 
crofcope, the Motion of their Entrails, and Cir-. 


culation of their Juices may be very plainly: 
difcerned. 


a Obfer=: 
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FTER I had feen the greateft Part of 

\. L/anders, and diligently examined the 
Nature and Condition of the Soil, which in 
fome Parts I conceived to be very rich, (in re- 
{pec of the goodly Barley and Wheat which I 
-faw it produced, and the excellent Pafture 
Grounds,) at my Return to Ghent, I asked a 
‘Merchant, which was the richeft Part of 
Flanders: He told me, the Land of W affe, 
which lay between Ghent and Antwerp; the 
which I wondered at, and replied, that in my 
Opinion it was the pooreft fandy Land in all 
the Country, and that it carried nothing but 
Rye, Buck-Wheat, and Oats; and in the 
Highways that were not ploughed, the Ground, 
of its own Nature, produced Heath. He told 
me again, that it was the beft Ground for ‘Flex, 
which was called the Wealth of Flanders. I 
_asked him, what an Acre of Plax might be 
worth, He anfwered me, that a Gamett, 
which was their Acre, might be worth forty or 
fifty Pounds; and much tothe fame Purpofe I~ 
was afterwards informed by others. Upon 
this. I defired to know the Difference between 
_aGamett and an Enghjh Acre ; which having 
learned, I made an Exglifh Rod; and, the 
better to inform myfelf what an Acre might be 
ae worth, 
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worth, the next Year I bought an indifferent 
Rod of Flax when it was ripe, which I caufed 
to be pulled, watered, and drefled by itfelf,. 
and then weighed, that by that Proportion I 
might come to know the Value of an Engli/b 
Acre; which by that Trial came to 36/4 14 s., 
6 d. I found, that after their P/ax they ordi- 
narily fowed Iurmips, with which the Country 
People fed both themfelves and their Kine, 
which afterwards fed them with Plenty of 
Milk. I found alfo, that when they laid down 
that Ground from ploughing, they fowed it 
with a Clover-grafs Seed, which grew {fo rank 
and greatas I never faw any Grafs do in our 
beft Meadows in England. Upon the under-. 
ftanding of all this, I was convinced in my’ 
Judgment, and found the Merchant had Rea.. 
fon, who told me it was the richeft Part in. 
Flanders; and, having a great Quantity of: 
fuch natured Ground of my own in England, 1 
fent over Clover-grafs Seed, and caufed Flax ta: 
be fowed, to make a Trial how it would do 
there, of which I have had fuch Account as; 
makes me admire the wonderful Bleffing of? 
Almighty God, from whofe Bounty and Good-. 
nefs all the Fruits of the Earth do proceed. 

I have found by my own Experience, that 
there is no Ground of a Mold fo barren, but it. 
may, (by the Labour and Induftry of Man) be 
made to produce all Sorts of Grain and Seeds, 
and all Sorts of Plants and Trees, which are: 
neceffary for the Ufe of Man, according to the: 
feveral Climates wherein Men live, I would 

therefore 
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therefore have thofe younger Brothers, (for 
whofe Sake I principally intend my Difcourfe,) 
firft, totakea Farm containing soo Acres of 
the moft barren and heathy Land they can find, 
fo as it confifteth of a fandy or hazel Mold, and 
lies either dry of its own Nature, or fo as by 
Art the Water may be drained from it: This 
Land (which may be had at an eafy Rent) mutt 
_ be firft Devonfbired: But becaufe there are {e- 
veral Sorts of Husbandry which are to be ufed 
to improve fuch Land, according to the Qua- 
lity or Conveniency of the Place where fuch 
Land is feated, I will advife every younger Bro- 
ther to begin with a little, until he hath found 
by his own Experience, what Husbandry fuiteth 
beft with the Condition and Quality of his 
Ground; that is, what Husbandry is cheapeft 
and moft profitable; and then he may increafe 
his Quantity as he fees Cautfe. 

The little Quantity of Ground which I thall 
fet down for Example’s Sake, to begin with- 
al, fhall be twenty five Acres, which may pro- 
duce as great Benefit as his eldeft Brother’s Ef. 
tate of tooo Poundsa Year; and if that prove 
tight, he will be encouraged to proceed in a 
larger Proportion, whereby he may quickly 
prove a better Man in Eftate than his elder Bro- 
ther; who, perhaps, like an idle Drone, con- 
_ tented with what his Father left him, lives ae 
_ his Pleafure and Eafe, whilft he by his Induf 
try gathers his Profit out of the Bowels of the 
Earth, which God gave unto Mantothat End: 

re 3 For 
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For vigilantibus, non dormientibus, dat Deus 
Incrementum. But becaufe there are feveral| 
Ways to improve Land, and that fuch heathy’ 
and barren Land isnot worth the fowing till it: 
be improved, I will firft fet down fuch feveral| 
Waysas I have obferved for the Purpofe, and! 
fo leave it to thofe that are to reap the Benefit, , 
to make Choice of that they like beft, and af-. 
terwards fet down, as nearas I can, the Charge: 
that is to be laid out to raife fo great a Profit, and. 
then the particular yearly Gain that (I conceive) 
by God’s Blefling may arife thereby. 

Your moft common Way of improving Land. 
is by Dung, whereof they will reap the greateft 
Profit that are feated near fome Market Town, 
where ordinarily you may buy a great Quantity 
from the Inns, at 15. the Load. But becaufe 
every Man cannot be fo feated, I will).teach 
you an eafy Way to raife. Dung, if you can 
keep but three or 400 Sheep, in Manner 
_ following: You muft houfe them every Night, 

and in the Summer at Noon; but you muft firft 
Jay 3 or 4 Inches of Sand at the Bottom of the 
Floor, and thereon lodge your Sheep for a 
Night or two, till their Dung and’ Pils be trod 
into the Sand, and then continually lay on more 
Sand, and let it be ufed in the fame Manner, 
by which Means three or four hundred Sheep 
will raife 1000 Load of Dung a Year, which 
will richly manure fifty Acres for Flax. If 
you have any Ponds, the Earth of them being 
caft, a Year before you ufe it, will be excellent 


good 
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_ good to mingle with the Dung, and fo laying 
- about 12 Load upon an Acre to mix with the 
 Afhes after the Ground is baked and burnt, ‘it 
will produce you two or three plenuful Crops 
of whatever Seed you fhallthink fit to fow. But 
where. there cannot be Dung enough had, I 
will teach you another Way to improve the 
_ Land, where Lime is to be had, which is thus: 
~ When you Devonfhire your Ground, divide the 
- Hillsinto eightfcore for every Rue, viz. a Hil 
toa Rod, and put into every Hill a Peck of 
Lime, if you can, before it be flaked, and 
when it is flaked in the Midft of the Hills, 
which it will be after the firft Rain, then 
mingle the Lime and Afhes together, and fpread 
it upon the Land. Icis an ufual Thing to lay 
4.0or 5 Loads of Lime upon an Acre; where 
the Land is not Devonfhired: But I have feen 
the other Way, which is much the cheaper, 
does extream wellfor 2 or 3 Crops. If there 
be Marle in the Ground, I will teach you ano- 
ther Way, but not according to the ordinary 
~ Way ufed in Suffex, where they lay 250 or 
- 340 Loads upon an Acre, but in a cheaper 
Manner, which is thus: Lay 40 Load of 
Marle in the Summer upon an Acre of heathy 
and barren Ground, and prefently fpread it, 
and let it lie all the Winter until the March fol- 
lowing, by which Time it will be wafhed into 
the Ground ; then bake and burn it, and fow 
* the Land. By this Husbandry I have feen 
_ Ground (that was all Heath as high as one’s 
3 | ov & Knee) 
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Knee) have 2 or 3 Crops of good Corn, andi 
afterwards bring forth as good Clover-Graf as 
ever I faw grow in England. | 

The next Thing I will lay down, fhall be: 
the Charge of ploughing and fowing. 

The Devonfbiring 25 Acres will coft 25 1. | 

The Lime a Load an Acre at 40 Buthels to: 
the Load, and 155.4 Load, 18 / 1G.3 | 

The ploughing and harrowing of 2 5 Acres; 
at 6 s. an Acre, | 

Four Bufhels of F/ax Seed to fow an Acre at: 
6s, a Buthel, for 25 Acres, 30 /. 

Weeding, pulling, {wingling the Flax, and. 
all other Charges, valued at 3 /.an Acre, 76 1, 

. The whole Chargeamounts to 156:/. 5 5, 

The Intereft of 156 /. 5s, cometh to yearly 
about .12°7.-5 §: iy NG 

And the Rent of the Land at 2s, an Aere, 
BoE TONS, 

So the Whole amounts to 14 /. ros. 

Five and twenty Acres valued according to 
the Proportion which an indifferent: Rod of 
Flax did bear, which was 5 Pound and a 
Quarter from the Brake at 8 s, the Pound, be. 
ing the ordinary Price in Ghent-Market, comes 
to 33/4 12 5. Enghi/h an Acre, which for 2¢ 
Acres is 840 /, Soe if 

The Seed of twenty-five Acres, valued as the 
fame Rod did bear, which was five Pound, 
cometh to 12 Bufhels and a half an Acre, 
which at 5s. the Buthel, is 3 7, 2 96'd, ‘the 

| Acre; 
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Acre: For 25 Acres itis 78 /.2s.6d. The 

Whole isgi8 4.25. 6 d. 
_ Thefe 25 Acres are to be fowed with Flax, 
in March, April, or May, and will be ready to 
pull in the Beginning of Augu/f following, and 
then you may fow for Turnips, which will be 
ripe in Odfober following, and may be pulled 
from that Time to the End of December. 
The Turnips about Ghent in Flanders (befides 
what the People eat ) are much employed to feed 
their Kine; and I have a Receipt in my Book, 
- (which I had from People of great Credit,) 
with which they feed lean Kine with Turnips, 
Grains, and Wafhings of Barrels of Beer toge- 
ther, that yielded them as much Milk in a 
Year, as would have coftthem 60 /. Engli/h, 
and yet they valued their whole Charge in 
keeping them not to be above 5 /.a Cow, and ° 
the Turnips were far the greateft Charge. But 
becaufe this Rule feemeth to meto be a greater 
_ Gain than our Kine will ever yield in England 
(for which there can be no other Reafon, but 
that Milk is fold at a dearer Rate in Gent than 
it isin England) 1 have not fet down the Charge 
_ of ploughing and fowing Turnips (which is but 
a {mall Matter,) nor the Charge of the Stock of 
the Kine, becaufe I have reduced them to half 
the Profit which they make of them in Ghent; 
but I do verily believe, that 25 Acres of good 
Turnips will keep 15 Kine, and the Profit of 
15 Kine to be worth yearly 15 /. foreach Cow; 
and fuppofe that befides the Turnips they will 
eat, 
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eat, there will be as many fold out of the 2g} 
Acres as will pay for the Grains, and other: 
Charges belonging unto them, and fo by this: 
Account thofe 15 Kine will yearly profit 22¢ /. 

Which being added unto the 9031.7 s. 6 d,. 
on the other Side for the Profit of Flax, the: 
Whole makes up 1128.7 s. 6. 

This Profit of Flax and Turnips arifeth from, 
the 25 Acres in 8 or g Months, which is from: 
the Beginning of April to the latter End off 
December, and then you have three compleat: 
Months left untill 4pri/-again to ftir up the: 
Ground; and then fow it with Oats or Barley,, 
together with the Seeds of a Clover-Grafs, 
' whereof g Pound will fow an Acre, and {0 let: 
that Ground reft,and {till plough up frefh Ground! 
inthe fame Manner, and lay it down as before, 
with Clover-Grafs; and when you have ploughed, 
up all the Heathy Land, you may begin with: 
that again which was firft layed down with Clo-. 
ver~Grafs, ‘This Clover-Grafs will make your: 
~ Land yield you as much Profit as the beft Land 
in England, both for Hay and Grafs; and 
when you have enough of that Grafs, to keep 
you a convenient Stock to plough up your own 
Ground, you may incteafe your Quantity of 
Village, and fow fome Corn for your own Pro- 
vifion, whereby you will have Straw to keep 
more Cattle, and thereby raife more Dung,’ 
But if you find your Profit rife out of your Flax 
and ‘Turnips but near to what you may by this 
Relation expedt, it will not be worth your La- 

| bour 
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bour to fow any more Corn than for your own 


_necefiary Ufe, but to employ your Labour as 
~ much as you can in the other, which will yield 


you fix Times the Profit of the beft Corn you 


can fow, 


_ To bring the Cattle to eat Turnips, you mutt 


_ breed them up from their Dams by Hand, as 
- they do all manner of Cattle in Flanders; as 


Horfes, Beafts, and Sheep, all which they feed 


~ manyTimes with Turnips, Carrots and Parfnips ; 


¥ 


and I have feen a Horfe that was eating of Grafs, 
as foon as Carrots, cut in fmall Pieces, were laid 


before him, forfake the Grafs, and eat them like 


a Hog: And all Mechlin in Flanders (where 


they have as rich Paftures as any be in England) 
they feed their fat Sheep principally with Car- 
rots inthe Winter, and they give both them and 
Turnips to their fat Beafts in Ghent. | 
Their Horfes are very large and ferviceable, 
and, for thethe moft Part, extraordinary broad- 
buttocked ; the which whether I could attribute 


it to the Kind of the Horfes, or the Breeding 


them by Hand, and fo making them eat Roots 
orany Thing, or to both: They give them 
little Hay ; but Straw, and Oats, and Bean- 
Stalks, and Beans chopped together: They let 


their Mares go to Cartand Plough, till they are 


ready to foal under the Cart, and prefently fuckle 
the Colt, and make it eat Butter-Milk, either 
with Bran, or Grains warmed, whilft the Mare 


‘js at Plough or Cart ; and as foon as the Mare is 


come Home from work, they let the Colt fuck 
prefently ; 
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prefently ; and fay it takes no Hurt. I believe. 
that an handfome Exglifh Horfe and thefe Kind 

of Mares, would breed moft ufeful Horfes, 

They have in Flanders a Kind of Sheep be-. 
tween a Place called Vecue and Dixmeire, that 
ordinarily bring 5 or 6 Lambs-a-piece, and by 
feeding the Ewes with Roots, and bringing: 
the Lambs to eat any Thing, they will alll 
come to good: The like, no Queftion, we: 
may do in Exgland, if we get the fame Breed! 
of Sheep; and that it is the Kind of their: 
Horfes and of their Sheep, that makes exceed! 
ours, I do the rather believe, becaufe their: 
Beafts in Flanders ( even in the richett Parts )| 
are not generally compared ( neither in Bignefs: 
nor Handfomenefs ) to our Beafts of England ; 
and why fhould they not exceed our Beafts, as 
well as our Horfes, if it were not the Kind, 
and not the Feed? The like is in the Capons : 
For the Kind of a Bruges Capon is as big as two 
Engh/b Capons; yet here at Ghent their Veal is 
cried up beyond any Part of the Country, which 
if there be not as good in England, you may have 
it as good by feeding it thus: Their Calves, 
_ being prefently taken from the Cow, and fuck- 
ied by Hand, as foon as the Cow’s Milkis good, 
they feed them with nothing but Butter-Milk, 
until they can eat Turnips and Carrots mathed, 
as they feed their Kine, or until a F ortnight or 
3 Weeks before they kill them ( which they do 
feldom till they be a Quarter old) and then for 
that Fortnight or 3 Weeks, they give them as : 
| | , much 
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~ yauch New-Milk as they will drink thricea - 
‘Day, and that makes them fat ; and indeed it 
is as good, and as white as I have feen any. 
Their Hogs be likewife here very large and 
- fat; whichare kept up and fed moft with Car- 
rotsand fome Turnips, and fatted altogether 
~ with Buck-Wheat. There are very few War- 
_ rensin their Country; but Abundance of tame 
- Coneys, fo big and fat, as I never faw any in 
England: They are fed with Turnips, but moft 
_ with Carrots, and now and then fome Bran, or | 
afew Oats. I do believe that a Warren of fome 
3 or 4 Acres well fenced in, (if the Coneys be fed 
in this Manner) would breed enough to keep a 
very good Houfe. Moft of the Pigeons of this 
Country are likewife tame, and they are fed 
moft with Buck-Wheat, and fometimes with 
_ Flax-Seed, which makesthem lufty, and breed 
a-pace. 
This Buck-Wheat they ufe much in their 
Beer, which is commonly very good; and I 
_ have heard an Engli/b Doctor of good Repute 
affirm, that Buck-Wheat is as wholfome a 
Grain as any grows in Ezgland; and that they 
make fine Puddings of it in Italy ; and, to con- 
_ firm this Opinion, he fhewed me an Author of 
_ great Repute amongft the Phyficians. They al- 
_ fo feed their Capons here with Buck-Wheat and 
Butter-Milk. The next neceflary Thing toa 
Houte is, a good Kitchen-Garden and Orchard, 
which may, at all Times and Seafons, yield 
you all Manner of Sallads, Turnips, Carrots, 
Parinips, 
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Parfnips, Scarots, Beetranees, Savayon, Beans: 
Peafe, Artichokes, Afparagus, and the like. 

_ Théreis another pretty Commodity to_be raii 
fed with a very {mall Charge; which is, oui 
of a Bee-Garden, of which there are many in 
the New-Foreft in Exgland, which are worth 
40 or 50 Pounds a Year, although the Honey 
that is gathered from Heath, is not reputed fe 
good as that which is gathered from better Flow- 
ers. The reft of your Land, befides what you 
plough, will yield you a confiderable Profit, in 
keeping the Sheep and young Beafts: So with 
the Addition of thefe Commodities unto the 
Main (which are the Flax and Turnips,) a 
younger Brother may both live, and quickly, 
grow rich ; fo as he manageth the Affairs of thi 
World with one Hand, and lay hold of the 
Providence of God with the other, ; 

But when God hath fent you the Fruits of 
the Earth ina plentiful Manner, you muft 
have a care that the Hgli/h Proverb be not ful- 
filled, which is commonly ufed when Meat is: 
il dreffed, viz. Lhough God fends Meat, yet the: 
Devil fends Cooks. So let the F/ax be never fo good,, 
if you have not thofethat know when it is fit: 
to pull, you fhall lofe infinitely in the Weight. 
of the Max, (from whence arifes the greateft. 
Profit) if you let it ftand ull the Seed is ripe, or: 
mn the watering your Max; for if you have not: 
_thofe that know when it is fit to take it out, of 
if you let it lie too long in the Water, it will rot ; 

or 
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or if you take it out too foon, it will not break ; or 
_ inthe letting it lie too long abroad a-drying, or 
_ without turning it often after it is taken out of 
the Water: If any of thefe Mifchiefs happen, 
_ it is enough to difcourage a young Beginner : 
_ Therefore let me advife you, firft to take fome 
_ experienced Man and Woman out of Flanders, 
_ where all Things concerning Flax are as com- 
mon, in courfe of Husbandry, as fowing and 
_threfhing of Corn in England. 
Your Flax being made fit for Sale, you muft 
_ carry a Pattern of it to London, where if you 
_ cannot fell it to your Content, you muft enquire 
_ out fome Merchant to vent it for you beyond Sea, 
* where the greateft Trade of making Cloth is, 
_asat Harlem in Holland, or elfewhere: For it is 
_ not prohibited to be tranfported beyond Sea as 
Corn is: Or it may be in Time, when you are 
_ grown before-hand with the World, you may 
think fit to fet up a ManufaQory of Cloth your 
felf, and then it will vent at Londen, as well as 
_ any Commodity the Kingdom will afford. But 
© howfoever, I would have you keep as much 
| Flax as will {et all the poor People about you at 
_ Work to {pin into Thread, and by that you may 
_ be botha good Gainer, and doa charitable AQ, 
| for which God will blefs your Labours the bet- 
_ ter, ‘and you fhall be fure to have ready Money 
' at London for the Thread, it being as vendible 
_ there as any other Thing is. Although I have 
fet down 25 Acres to be fown with Flax: for a 
Trial, which you may fee to be managed with 
100d, 


i 
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160/, Stock; yet I fuppofe that there is no! 
Man fo fimple, but when he findeth the great: 
Benefit of 26 Acres, will the next Year fow 5a) 
Acres, which a Man may eafily manure by one: 
of thofe Husbandries which I have formerly ex=: 
preffed ; out of which 1 make good my Affer-. 
tion thus: Fifty Acres, by the former Account: 
in Flax and Turnips, cometh to above 2250 /., 
a Year, befides all other Commodities that may’ 
be raifed out of that by Land, by Beafts, Sheep, 
and other Things. Fifty Acres yearly laid. 
~ down with Clover-Grafs (though upon an Ex-: 
periment of itin England, I had Word fent me, 
an Acre was worth 3 /. yet I will value it at 2 /); 
improves yearly roo /. and in 10 Years 500) 
Acres of heathy Land improveth to 1000 /. a, 
Year, and fo by that Means alone, the younger’ 
Brother hath attained to his eldeft Brother’s) 
Eftate. But then compute what he may have: 
inten Years out of the 2250 /. a Year above-. 
mentioned: He may be able to double his el-: 
deit Brother’s Eftatein 10 Years; nay, may: 
treble it, if he increafes his Quantity of Acres of 
Flax to an 100 Acres, and finds ready Money: 
for that Commodity. 

I do know their Clover-Grafs in Flanders. 
continues but 3 Years perfect after it 1s fowed ;. 
but the Reafon of that is, becaufe they always 
cut it green 3 Timesa Year, (except fome that 
they leave for Seed) and that kills ir, as 1t will do 
Fern: But let it grow to Hay, and be fo ripe be- 
fore you cut it, that fome of the Seed may, in 

the 


WP-P EN DIX. 289 


‘the Making, fhatter upon the Ground, and it 
will always continue after it is once planted. 
Here are greater Carps in Ghent than any we 
have in England, and becaufe I have ob- 
 ferved feveral Ways in England; whereby the 
muddy and lean Carps may be made in Time 
both fweet and fat, I will exprefs them as fol- 
loweth. | 
Firft, for breeding of Fz/b: If you have but 
any Clay-Pit, that is, for Example, but twen- 
ty or thirty Rod fquare, throw fome Boughs 
into. it, or Log, whereby the Fifh may hang 
her Spawn, and put into it either one Spawner 
and two Milters, or two Spawners and three or 
four Milters; and they will breed you Carps 
enough to ftore twenty, nay, may be, forty 
Acres of Pond. For I had once out of a Pond 
that was not above 40 Rod {quare, of 2. Spaw- 
nersand 3 Milters, fourteenthoufand and odd 
hundred Carps, that were bred there in one 
Year. To make the Fifh fweet and fat, the 
_ Way is to have two or three little Stews, one of 
them always dry and grafled, that you can fill 
it with Water when you pleafe, to put in your 
__ muddy and lean Fifth, and in a Month they 
_ will grow fweet and fat. Another Way is, to 
take a Bufhel or two of Grains, and mingle 
_ with them as much Chalk and Marle, or Clay 
_ dried, and beat it to Duft, and make it all to- 
gether into a Pafte, and ram it hard into a 
_ Barrel, where you muft-make feveral Holes for 
_ the Carps to putin their Heads, and then throw 
a bar 
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it into the Pond, and it will fat your Carps ex 
ceedingly. a Sa tn | 
Another Way is to lay a Pond dry, and for 
it with Barley, and when it is grown as long ; 
your Hand, then fillic with Water; and pr 
your Fifh into it, and they will grow fwee 
and fat exceedingly: But for fuch Carps as y 
mean to feed, let them be Milters or bai 
ren Carps, for you fhall feldom fee a.Spawne 
fat. pte 
Amongtt the feveral Obfervations befor 
made, the main Profit to make a Man rich in 
deed, is the’ Flax’; ‘Concerning which I hay 
had a Queftion asked’ me, Why they do nx 
fow all their Land with Flax, if it bring fu 
huge Profit beyond other Commodities? an 
why thefe Men that fow it are not infinite] 
rich? For which I confefs (tho’ I am well & 
tisfied in the Truth of the Thing by thofe Ez 
periments I have made) I could never learn ¢ 
ther Anfwers, than thefe: Firft, that all tt 
Land is not natural for Flax ; and namely, 
‘Land, but either'a Sand or a light Loam; be 
becaufe the Ground where it is fowed mutt } 
made as fine as any Garden Mould; for you 
Flax will not grow kindly where there is an 
Clot, or Stones. Secondly, for that the Se 
is fome Yeats very chargeable, and has be 
fold in Ghent at 15 Shillings a Buthel, 
reafon your outlandifh Seed came not over j 
Time, which moft Husbandmen buy 1 
fow their Land, having converted their ow: 
See: 
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Seed before to Oil; and fo a Gamet, upon 
which they fow their 6 Bufhels, will coft in 
Seed 4/. 10s. ‘And ifthere come not Rain in - 


ten or twelve Days after the Seed is fown, their 
‘Crop (they make account) isas goodas loft, un- 


lefs they fow it again. And that is one Reafon 
makes poor People, they dare not venture to 
fow much; and they are not ordinarily fo 


‘much fubject to Rain there as we are in Ling- 


land, ours being an Ifland, and their’sa Con- 
tinent. Another Reafon is, becaufe few Men 
that are Owners of Land there:live upon it 


themfelves, for fear of its being perpetually 
‘fpoiled by Soldiers;.and therefore they all live 


in walled Towns, and let out their Land to 


ee Pin, » 


Boors, whom they tie by Covenants not to fow 


‘any great Quantity of Land with Flax, be- 


caufe they have an Opinion that it barrens the 


‘Land, and will not let them fow the fame 
‘Land but once in feven Years ; but I think it is 
‘rather for fear they fhould grow too rich. » A- 
enother Reafon, becaufe almoft all their Land 
-that can be ploughed i is kept in perpetual Til- 


_ lage with one Seed or other; and they have no 


_ Help but Dung, of which they have but fmall 
_ Quantity, in refpect they have no waite Land, 
sand therefore can keep very fewCattle or Sheep 
“to raifeit; but moft of thefe Inconveniencies 
will be remedied i in England. 


Note, As I havealready obferved, when you 


have ploughed up all your heathy Land, you 


may break up that Land for f/ax and Turnips, 
U2 which 
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which you firft laid down with Clover-Grat 
Becaufe you fhall not think much to do i 
you may obferve, by this Difcourfe, that fift 
Acres fown with Flax and Turnips, if it prov 
right, 1s more worth yearly than a thoufan 
Acres of Clover-Grafs, which will alfo requir 
ten Times the Stock more. 


The Way concerning the Flufbandry in gener 
(OF LaAx: 


e/ OU muft firtt chu fandy or loam 
& Ground, and manure it well, and lay 1 
as fine as poflibly you can; and then be fur 
to chufe good Seed, and fow at leat fou 
Buthels of it upon an Fingli{hb Acre, and chuf 
fuch a Time to fow it in, as probably, by 
Signs of the Wind or Weather, you may, by 
God’s Blefling, have fome Rain within ter 
Days after it is fowed ; for your Seafon wil 
laft in England to fow it, from Mid-Marce 
until a Week in une; albeit April be the 
beft Seafon of the Year, in reeard the nipping: 
eft Froits are pait by that Time, and for that. 
in that Month, you are likelieft to have Rain: 
When the Flax js gtown a Handful high, 
you mutt weed it; and although you trea 
or lie upon it ar that Height, it will rife a- 
gain: When the Buttons of the Flax begin to 
look brown, you muft pull the Flax, and them 
comb off the Buttons, and lay them abroad,, 
where they may dry; and as the Outfide wi-. 
| thers,, 


‘ 


APPENDIX. 293 


thers, the Flax-Seed will ripen within; but 
that Seed will be only fit to make Oil, but 
not to fow: For if you will fave any Seed to 
fow, you muft let your Flax ftand until your 
' Seed be thorough ripe, and then you lofe ve- 
ry much in the Weight of the Flax, which is 
otherwife more profitable to you by much 
than your Seed. After you have combed off 
the Buttons, you muft prefently put your Flax 
in Water, but it muft be ftanding Water, and 
fuch as will not difcolour it; where it muit 
be about feven or eight Days ordinarily: But 
that Rule is ordered according as the Weather 
proves hotter or colder. Then it muft be feven 
or eight Days laid out a drying, being now 
and then turned ; and when it is dry enough, | 
it muft be put into a Barn, where it muft lie 
in Heaps feven or eight Days more a {weat- 
ing, before you muft do any Thing elfe to it. 
But to order the Bufinefs well, you muft be. 
_iure to have one of Experience until you can 
come to underftand every Particular yourélf. 
_ When it hath fweat enough in the Barn, then 
it muft be beaten, or breaked, or hackled, and 
then it is fit for the Market. 

After you have pulled your Flax, you mutt 
then plough your Ground for Turnips. Two 
Pound and a Half of Turnip Seed will fow an 
_ Acre. After your Turnips be off, in April follow- 
_ ing, you may fow the fame Ground with Bar- 
ley or Oats, and with it fow your.Clover-Grafs, _ 
whereof nine-Pound will {ow an Acre; and by 

Bichleat ie eee that 
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that Time you have mowed your Oats, you 
_ Ground will be ftocked with Clover-Grafs. 


A Way to make infinite Profit by SK AROTS., 


QU muft let as many Skarots lie in thi 
_H Ground all Winter as you think necef 
fary for Plants: They will be {prouted up it 
March, and then you muft divide the Topo 
the Root into fingle Plants. Plant them ir 
rainy Weather, they will be ready to eat by 
Chrifimas. You mut dung the Ground for 
them every Year where you fow them: Co 
Dung is the beft; but never fow the fame Lan 
with them two Years together. Thofe which 
come of Seed the firft Year, are never fo good 
as thofe which are tranfplanted ; and the Plants 
jeldom fail if they be planted in moift Wea 
ther. If they be trod about the Roots they, 
will thrive the better; and they do not prov 
beft in a light Land. You may keep them: 
as long as you will after you have taken them: 
up, laying a Lane of Earth, and a Lane of 
Skarots till one upon another; or you may’ 


~. let them, lie in the Ground till Eafter. They: 


- never cut the Stalks, but let them wither of 
themfelves. | 
An Englij/h Rod of fixteen Foot and a half’ 
Square, is thirty-three half Foot fquare ; and- 
your Skarots being planted half a Foot oné’ 
from another, a Rod of Ground will contain one 
thoufand and eighty nine Plants; every Plant 
that 
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that grows may very well produce three and 
four Roots;, but, becaufe fome Plants may 
fail, compute not the odd eighty nine, but 
fuppofe you. may have three thoufand Roots 
out of a thoufand Plants; and twelve Roots 
being fold for a Stiver, the three thoufand upon 
a Rod come to 255. Engli/h, but if fold for 
an Englifh Penny, come but to 205, and 10d. 
But according to that Account, there being 
eightfcore Rod to am Acre, an Acre is worth 
1662. 135. 11d. 3 

If you think your Skarots will be eaten 
with Worms, than drefs your Land with Lime, 
viz. Lay four Load upon an Acre, wiz. a 
Bufhel upon a Rod, there being _eight{core 
Buthels in four Load, and ufe it in this Man- 
ner; Take your Lime unflaked from the Kiln ; 
and after you have digged up your Land, co- 
ver your Lime a good Thicknefs with the 
Earth, fo as there may be three or four Load 
of Earth to covet a Bufhel of Lime, and there 
let it flake in the Earth ; and then before you 
fet your Skarots, mingle the Lime and Earth 
together, and fpread it upon the Land, and 
that will keep away the Worms. 


Of Roman BEANS. 


N Englifo Merchant carried from Flan. 
ders into England fome Roman Beans, 
that yielded him an Increafe of two hundred 
| U4 and 
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and fifty Beans for one, and by only fetting 
an Handful or two, he had the next Year as 
many as he made forty Pounds of, by felling: 
them to a Corn-Chandler near Strand-Bridge; 
at fixteen Shillings the Buthel. ‘Thee Beans 
are to be fet about Mid-May, at half a Foor 
diftance from one another, and afterwards to: 
be brought to Poles like Hops. } 
To inform myfelf of the Commodity and! 
- Profit of thefe Beans, I bought a Pint, which 
co{t me three Stivers, and told all the Beans 
of that Pint, which were eight hundred and 
forty-four: I doubled them to a Quart, which 
was fixteen hundred and eighty eight; then to 
a Pottle, which was three thoufand three hun- 
dred and feventy fix; then to a Gallon, which 
was fix thoufand feven hundred and fifty two ; 
then to eight Gallons, which is a Buthel by 
our Engli/h Statute Meafure, which contained 
fifty four thoufand and@’fixteen Beans: Then I 
caft up how many Beans might be fet upon 
an Fingl/b Rod, which was thirty-three half 
Foot {quare, at half a Foot afunder, and I 
found it would take up one thoufand and eigh- 
ty-nine Beans; and that by the fame Account, 
there might be fet upon an Acre, which was 
eight{core Rod, 174,240, which was three 
Buthel, and 12,092 Beans over, which was 
near a Peck more,  [ then computed what 
Beans were ufually fold at in Ghent, which 
_ Was three Stivers a Pint ; ‘which amounted to 
nineteen Shillings Enghyb the Buthel: I com- 
: | puted 
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puted then what Charge belonged to a Rod, 
according to the Engii/h Account, as follow- 
eth : ; 

Firft, I valued an Acre of Land at 135. 4d, 

Soa Rod is but 1d. 

Half a Quarter of a Load of Dung te drefs 
a Rod, according to twenty Load to an Acre, 
a 
Trenching a Rod worth 32. 

_ A Pint and Quarter and thirty-four Beans, 
being in all one thoufand and eighty-nine 
Beans, 4d. £ 

The Poles, an hundred and twenty-one, at 
3s. a hundred, allowing the Branches of nine 
Beans toa Pole, 1065. 

The fetting, poling, pulling, &e. 8 d. 

So the whole Charge of a Rod comes to 
75. Od. 

Now, if a Pint, and a Quarter, and thirty- 
four Beans do produce two hundred and fifty 
Times as many, then a Rod reckoned at age l, 
4d.% cometh to 4/. 135. 9d. 

Then deducting the Charge of 7s. 6d. there 
is clear Gain ina Rod 4/. 65. 3. 

According to which Account, compute the 
Gain of one hundred and fixty Rod, which is 
an Acre, 750/. 

Out of which is to be deduéted eightfcore 
Times 75. 6d. for Charges, 60/, 

So there remaineth clear Gain for an Acre 


6gol 
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_ fo raife Sallads, Pulfe; and all Sort of Grai 


~ 


But your Poles, which is the greateft, will 
laft five or fix Years. | 

The only Way to vent thefe Beans, is tc 
fell them for the Ulfe of the Navy, or to Mer- 
chant Ships, 


in a fhort Time. 


@ T is to be obferved, that that which ren 

| ders a Piece of Ground more fertile an 
productive than another, is the Quantity of the 
Nitre in it: So that if Seeds can receive fuc 
a Quantity of Nitre as is fufficient, before they 
are thrown in the Earth, they will fhoot with 
Precipitation. | 

Tho’ Wheat Water is mentioned in the 
Compofition underneath, it is not abfolutely 
neceflary. I have found, that common Wa- 
ter (Rain Water, if it can be had) in which: 
good rotten Horfe Dung, or ‘rather Sheeps 
Dung, has been fteeped, will do as well; in: 
which fome refined Salt Petre muft be diffoly-. 
ed. This is all the Myftery. In this Liquor: 
Seeds are to be fteeped more or lefs, accord-. 
ing to their Qualities. biaeay a 

As to the exact Quantity of Salt Petre, it is 
difficult to fix it. Experience in this Cafe is the 
beft Guide. Too much would burn the Seeds, 
and too little would not anfwer the End. But 
according tothe Proportions that I have tried, 
it is as follows. | 

| Take 
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Take about a Pail and a Half of Water, 
fteep in it a Bufhel of new Wheat, boil it till 
the Wheat is ready to burft: When itt 1s cold, 

 ftrain this Water, and the Wheat, to get out 
all the Subftance. Add to this about two Pails 
of Dung Water aforementioned, and a Quar- 
ter of a Pound of refined Salt Petre, and two 
Pound and Half of Sheeps Dung. Boil this 
all together, ftirring it well till the Salt Petre 
and Sheeps Dung be diffolved. When it is 
cold, put in yourWheat, Peafe, or Beans,to fteep : 
The Wheat about twelve Hours, unlefs you 
obferve that it begins to fhoot fooner: Then 
take it out, and lay it upon Boards in the Shade, 
and turn it often and gently, till ic be almoft 
dry, then fow it; and one Grain of fuch 
Wheat will produce thirty or forty Ears of 
Corn. ? 

Peafe muft fteep as long as Wheat, Beans 
fomething lefs. 

As for other Seeds, the Judgment of the 
Perfon that makes the Experiment muft be 
the Rule. For fome will grow foft in Water 
much fooner than others. 

This Water is very good for all Sorts of Fruit 
Trees. The Root muft be opened a little, and 
fome of this Water thrown on it, and the Eart 
round watered with it. | 
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BOOKS Juft Publithed, Printed for 
James Hodges. 
I. N ATURE Delineated : Being a New Tranflation of! 


_ thofe univerfally admired Philofophical Converfations, 
Entitled, Spectacle de la Nature: Compil’d originally 
for the rational Amufement of young Noblemen. By D.: Bella-- 
my, formerly of St. John’s College, Oxford; Mr. Sparrow, and 
other eminent Hands. ‘The whole embellifh’d with a large Va- 
riety of curious Copper-Plates, beautifully engrav’d by the bet 
Hands. | 
Nature is nothing but the Art of God; a bright Difplay of that 
WVifdom which demands an eternal Tribute of Wonder and 
Wor fbip. I. Watts. 
In Four neat Pocket Volumes in 12mo. Price boundin Calf 12 s. 
2. A Collection of Novels and Tales of the Fairies, Written 
by that celebrated Wit of France, the Countef$ d’Anois. The 
Third Edition. ‘Tranflated from the Bet Edition of the original 
French: By feveral Hands. In three Neat Pocket Volumes, in 
f2mo. Price 7 3 Gd. = 
« 3+ The Curiofity: Or Gentleman’s and Lady’s Library : Con- 
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“\flemblies, Mafquerades, Polite Converfation, Italian Strollers, 
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the Entertninment of His Royal Highnefs the Prince of Wales. 
Hil. Forlorn Hope; or the Old Maid’s Sighs: In Imitation of 
Sternhold and Hopkins. IV. The Affembly : Or, York Beau- 
ties. V. A Effayon Ridicule, and the Means to avoid it. Imi- 
tated ftom Horace. WI. The Progrefs ofa Female Rake, An 
Epiftle from Libertina. to Silvia ; in which is contain’d the Ala- 
mode Syftem. WII. The Accomplifh’d Rake. VIII. The Wo- 
manof ‘Tafte; or, The Yorkfhire Lady: A Ballad Opera. IX. A 
New and Accurate Tranflation of Bafia, or, the Pleafuresof Kif- 
fing. X. Remarks on the Fatce call’d, The Honeft Yorkthire- 
Man. . XT. The Reform’d Rake: An Epiltle from Townly to 
Rakith.. Wrote in Honour of the Fair Sex. XII. Verfes on a 
young Student at Cambridge, on his cutting the Earsof a young 
Setting Deg belonging to Dr. B——~ of T y College. XIII. 
Some Memoirs of the Secret Hiftory of Sig. Farinelli. XIV. 
Mac-Dermot: Or, The Irifh Fortune-hunter: A Satyr, in fix 
Cantos. XV. The Parfon’s Daughter: A Tale for the Ufe of 
pretty Girls with fmall Fortunes. XVI. The Lady’s Tutor : Or, 
Inftructions for making Hexameter and Pentameter Verfes. Price 
bound zs. 6 d. : y 
4. A Compleat Hiftory of China: Being Memoirs and Re- 
marks made in above ten Year’s Travels through that great Em- 
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_ pire. Containing an Account of their Pottery, Varnifhing, Silk, 


and other Manufacturies: Pearl Fithing; the Hiftory of Plants 
and Animals; with a Defcription of their Cities and publick 
Works; Manners, Language, Cuftoms, Coins, Commerce, Ha- 
bits, Oeconomy and Government; the Conqueft of their Coun- 
try by the ‘Tartars: With many other curious Particulars, Being | 
in general the moft authentick Account of that Country. Written 
by Lewis le Comte, Confeffor to the Dutchefs of Burgundy, and 
one of the French King’s Mathematicians. Adorned with Curious 
Copper-Plates. Price bound 6 s. 

5. A New Treatife of Hufbandry, Gardening, and other ‘cu- 
rious Matters relating.to Country Affairs: Being a plain and 
practical Method of improving all Sorts of Meadow, Pafture, and 
arable Land ; and of making them produce greater Crops of all 
Kinds at much lefs than the prefent Expence ; with many new, 
aufeful, and curious Improvements, never before publifhed; ‘the 
Whole founded on many Years Experience, by Samuel Trowel, 
Gent. ‘To which are added, Several Letters to Mr. Thomas 
Liveing, with fome practical Obfervations on his Compound 
Manure for Land. Price bound 2s. 6 d. 

6. The Laboratory: Or, School of Arts. In which are 
faithfully exhibited and fully explained, a Variety of curious 
and valuable Experiments in Refining, Calcining, Melting, Af- 
faying, Cafting, Allaying, and Toughening Gold; with feveral 
other Curiofities relating to Gold and Silver, 8vo. Price bound 
Four Shillings. | 
_ 7. Poems on feveral Occafions, by Stephen Duck. 'To which 


_ is prefix’d, An Account of the Author, by J. Spence, »Profeflor 


of Poetry inthe Univerfity of Oxford, in a neat Pocket Volume 
in. 12mo. Price 2s. 6d. ‘The fame is alfo beautifully printed in 


.8vo. Price 4 s. 


8. The Syren; Containing, A Colle&tion of 430 of the mot 
celebrated Englifh and Scotch Songs. ‘The fecond Edition, with 
the Addition of many New Songs. Ina neat Pocket Volume 
inizmo. Price bound 2 s. | 

g Ovid’s Metamorphofes, in 15 Books, made Englifh by fe- 
veral Hands. Adorn’d with Cuts. The Third Edition, with 
great Improvements; By Mr. Sewel. In 2 neat Pocket Volumes. 
Prive 6.3.6.4, 

10. Love-Letters between a Nobleman and his Sifter: With 
the Hiftory of their Adventnres. The Sixth Edition, 2 Vols. 
12mo. Price 5 s. 6 d. 

11. The Ladies Difpenfatory: Or, Every Woman her own 
Phyfician: ‘Treating of the Nature, Caufes, and various Symp- 
toms, of allthe Difeafes, Infirmities, and Diforders, natural or 
¢ontracted, that moft peculiarly affet the fair Sex, in all 
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their different Situations of Life ; as Maids, Married Women: 
and Widows, &c. Price bound 25. 6d. 

_ 12. The Young Clerk’s Magazine: Or, Englifh Law Repos 
fitory: Containing, a Variety of the moft ufeful Precedents o} 
_ Articles of Agreement, Bills, Bonds, &c. And all other Inftru- 
ments that relate to publick Bufinefs ; with neceflary Directions 
_ for making Diftreffes for Rent, &c. as the Law now ftands. T 
which is added, the Do@trine of Fines and Recoveries, and their 
Forms, &c. ByaPra¢titioner in the Law. Price bound 1 s. 6d. 

13, Anew Difcourfe of Trade: Wherein are recommende 
feveral weighty Points, relating to Companies of Merchants 5 
The Act of Navigation ; Naturalization of Strangers; . and our: 
Woollen Manufaciuries ; the Balance of Trade, &c.»by Sir Jo- 
fiah Child Baronet. The Fourth Edition, Price bound: 4.3 

14. An Introduction to Geography, by Way of Queftion and! 
Anfwer, particularly defigned for the Ufe of Schools ; tranflated! 
and improved from the laft Edition of Mr. Hubner’s Geography,, 
written originally in German. Price bound 2 s. 6 d. 

15. Poems on feveral Occafions : By the Reverend Mr. John 
Pomfret. Containing, I. The Choice. II. Love triumphant over ' 
Reafon. III. Crueltyand Luft. IV. On the Divine Attributes, 
V. A Profpeé&t of Death. VI. On the Conflagration and Laft. 
Judgment. The ninth Edition corre@ed: With fome Account of © 
his Life and Writings. To which is added; His Remains. Price 
‘Two Shillings, i 

16. The Works of Mr. William Tans’ur; in two Volumes. 
‘Vol. I. A Compleat-Melody: Or, The Harmony of Sion. In 

_ three Books : Containing, I, A New and Compleat Introdu@ion 
to the Niet Sis Mufick ; teaching its Rudiments and Compo- 
fition in all its Branches, by way of Dialogue; in a new and ealy- 
Method : With all the ufual Terms ufed jn Mufick, as derived 
from the Greek, Latin, F rench, Italian, &c. In twelve Chapters. 
Af. The Pfalms of David new tun’d ; which Mufick exprefies the 
true Senfe and Sound of the Words, more than any extant. With 
a ‘Table of all the Tunes, and what Pflms are proper to each 
Tune, &c. With Gloria Patri’s. III. A new and feleét Number 
of divine Hy mns and ealy Anthems, &c. 'To which is added, 
Te Deum, and Magnificat, and a Chanting Tune for the Read- 
ing Pfalms, &c. The 4th Edition, Price aS. | 
_ Vol. II. The Melody of the Heart: Or, the Pfalmift’s Pocket 
Companion. In Two Parts, Containing, I. The New Verfion of 
the Pfalms of David new tun’d; with Mufick more proper to the 
Senfe of the Words than any extant, With an Alphabetical ‘Table 
. Of all the ‘Tunes, and what Pfalms.ate proper toeach Tune; and 
a‘Table of Pfalms fuited to the Feafts and Fafts of the Church of 
England, and other Varities of Li‘. With Gloria Patri’s proper 
“ te 


a = 
ae ey 
. 


BOOKS printed for J. Hoperss _ 
to the Meafures of every Pfalm inthe Book.. IT. New and fele& 
Hymns and eafy Anthems on feveral Occafions, ‘&c. The Whole 


~ arecompofed in 2, 3, and4 Parts, in Score, for Voice or Organ, 


&c. The 2d Edition, Price 1s. 6 d. or both bound together, Calf, 


4s. 6d. 


17. The Gentleman’s and Builder’s Repofitery; or, Architec- 


‘ture difplay’d : Containing, The moft ufeful and requifite Pro= 


blems in Geometry. As alfo, The moft eafy, expeditious, and 


correct Methods for attaining the Knowledge of the Five Orders 


of Architeéture, by equal Parts, and fewer Divifions, than any 
thing hitherte publifhed, &c. The Whole embellifh’d with above 


- Fourlcore Copper Plates; in Quarto. ‘The Defigns regulated, and 
_ drawn by E. Hoppus, and engrav’d by B, Cole. “The fecond 


Edition, with large Additions, anda new Frontifpiece, curioufly 
engrav’d; reprefenting, the Manfion-Houfe of the Lord- “Mayor 
of the City of London. 4to. Price bound 10s. 

18. The Builder’s Guide, and Gentleman and Trader’s Afif- 


“tant: Or, A Univerfal Magazine of ‘Tables; wherein is con- 


~ 


tained greater Variety than in any other Book of its Kind; with 
feveral new and ufeful Tables, never before publifhed; which 


‘renders it the moft General, ‘Complete, and Univerfal Compa- 


nion for daily Ufe extant; and highly neceffary for all Gentle- 
men, Builders, Surveyors of Buildings, Timber Meafurers, &c. 
By William Salmon. Price 3 s. 

19. The Country Builder’s Eftimator: Or, the Archited’s 


Companion for eftimating of new Buildings, and repairing of old, 


-inaconcifeand eafy Method, entirely new, and of Ufe to Gen- 


tlemenand their Stewards, Mafter Workmen, Artificers, or any 
-Perfon that undertakes, or lets out Work. By William Salmon. 


The fecond Edition, revifed and corre€ted, with large Additions. 
By E. Hoppus, Surveyor. Price boundis. 6 d. 

20. The ie dae! Correfpondent: Or, Curious Relations, 
digefted into familiar’ Letters and Converfations. Being a choice 


-and valuable Collection of very remarkable Hiftories, from the 
-moft approved Authors both antient and medern, with Repard 


to Travels, Voyages, Governments, . Revolutions, Geography, 
Arts and Sciences, the Religions, civil and military Cuitoms of 
the different Nationsin the known World;. the various Produc- 


-tions in the Animal, Mineral, and Vegetable Kingdoms; and 


hatever elfe may be ufeful and entertaining. Iluftrated with cu- 


Fes cana in 2 Vols. 8vo. Price bound to s. 


. A General Introduction to Trade and Bufinefs: Or, The 
Sith Merchant’s and Tradefman’s Magazine. Being an Af 


. fiftant to Youths, on their leaving School,.and entring on Ap- 


prenticefhip ; defion’ d to prevent their fofing the Leariling they 
have acquired, and caleula ated for a general Initrnction, progref- 


iively 
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fively through the various Branches’ of ‘Trade and Merchandize 


Art of Writing, ‘with a Specimen of the Hands now in Ufe, En 
grav'd. by Mr. Bickham, fen. Alfo Familiar Fables, Adorne 
with proper Sculptures to delight and inftru& Youth. By Willian 
Markham, Schoolmafter. Price bound 1 s. ; 
23. New Remarks of London: Or, A Survey of the Cities o» 
London and Weftminfter, of Southwark, and Part of Middlefex 
and Surrey, within the Circumference of the Bills of Mortality. 
Containing, An Account of all the Streets, Courts, Lanes, 
Alleys, Yards, Rows, Rents, Squares, &c. Price bound 15. 6d! 
24. The Inftru€tor: Or, Young Man’s beit Companion ; 
_ containing Spelling, Reading, Writing, ‘and Arithmetick, in an 
eafier Way than any yet publithed; and how to qualify a young: 
Man for Bufinefs without the Help of a Mafter. By Georg 
Fifher, Accomptant. Adorn’d with Cuts, anda New Frontit-. 
piece curioufly engraven. ‘Price 25.6. é 
25. Dr.Sydenham’s Method of curing all Difeafes, and De-- 
{cription of all their Symptoms. To which are now added, Five: 
Dilcourfes of the fame Author, concerning the Pleurify, Gout,, 
Hyfterical Paffion, Dropfy, and Rheumatiim, .&c. Price bound. 
ts. 6d.’ . 
26. A New Defcription of all the Counties in England and | 
Wales: Containing An exa@ Account of all the Carriers, and | 
Stage-Coaches in England and Wales; what Inns they go from, | 
and Days they go out of Town: Alfo all the Markets and Fairs, 
much move correét than any other Book of its Kind extant. Price 
boundis. 6d. j +e 
_ 27. A New Guide to Geography: To which is annex’d, A’ 
compleat Alphabetical Index, by which, at one View, may be 


-~ «found the Name, Situation, &c. of each City, Town, River, 


' ‘Ifland, &c. By the Author. of Geography Epitomiz’d. Price 
bound rs. 6d. a 
__ 28. Paradife Regained: A‘Poem in Four Books, To whith 

is added, Samfon Agoniftes, and Poems on {everal Occafions. 
’ With a Traétate on Education. The Author, John Milton, 


_» 42mo. Price bound 3 s. 


zg. Nuptial Dialogues and Debates : Or, an ufeful Profpetof 


the Felicities and Ditcomforts of a married Life, incident to alt 


Degrees, from the Throne-to the Cottage. By Edward Ward. 
- "The Third Edition, Adorned with a new Set of Cuts, 2 Vols, 
12zmo. Price bound 6 s, | 
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